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DDDDDDDDDDDDDDDDDDDDDDD  Twitter  D  DDDDDDDDDDDDDD 
Mechanical  Turk  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  http://blog.marcua.net 
D  D  D  D 

Kenneth  Martin  (CMake):  Ken  □  □  □  Kitware,  Inc.  □  □  □  □  CFO  □  □  □  □  □  Kitware,  Inc.  □ 

DDDDDDDDDDDDDDDDDDDD  Kitware D 1998  DDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 議問問 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Aaron  Mavrinac  (Thousand  Parsec):  Aaron  D  DDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD  Thousand  Parsec  DDDDDDDDDDDDDDDDDDDDD 
D  D  D  Python  DCDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □  □  □  □  http://www.mavrinac.comD  □  □  □ 

Kim  Moir  (Eclipse):  KimQ  □□□□□□  IBM  Rational  Software  D  □  □  □  □  Eclipse  □  Equinox 
DDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  Architecture  Council □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Equinox  D  □□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □DDDDDDDDDDDDDDDDDDDD  http :  //relengof  thenerds .  blogspot .  com/ 

D  D  D  D 

Dirkjan  Ochtman  (Mercurial):  Dirkjan  □  2010  DDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDD3DDDDDDDDDDDDDDDD 

Mercurial □  Python  口  Gentoo  Linux  D  D  D  Python  □  CouchDB  DDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDD  http://dirkjan.ochtman.nl/ 
D  D  D  D 

Sanjay  Radia  (HDFS):  Sanjay  □  Yahoo!  口  Hadoop  □□□□□□□□□□□□□□□□□□ 
Hadoop  □□□□□□□□□□  Apache  Software  Foundation  □  Project  Management  Committee 
DDDDDDDDDDDDDD  Cassatt  □  Sun  Microsystems  □  □  □  INRIA  □□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Sanjay 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDD  http :  //tiswww.  cwru .  edu/~chet  D  D  D  D 
Emanuele  Santos  (VisTrails):  Emanuele  DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD  2010  D  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  VisTrails DDDDDDDDDDDDDDDD 

Carlos  Scheidegger  (VisTrails):  Carlos  □□□□□□□□□□□□□□□□□□□□□□□□ 
D  D  AT&TLabsQ  □  DDDDDDDDDDDDDDDD  2007  D  D  IEEE  Visualization  D  2008 
D  D  Shape  Modeling  International  □□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Will  Schroeder  (VTK):  Will □  Kitware,  Inc.  □□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDD VTKQ  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Margo  Seltzer  (Berkeley  DB):  Margo  DDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  Oracle  Corporation  Q  DDDDDDDDDDDDDDDDDDD  Berkeley 
DB  DDDDDDDDDDDD  Sleepycat  Software  □□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDD  http :  //www.  eecs .  harvard .  edu/~margo  D  D  D  D  D 

□  □  □  □  http: //mis - misinformation . blogspot . com/ 口  □  □  □ 

Justin  Sheehy  (Riak):  Justin  □  Basho  Technologies  □  CTOQ  D  D  D  Webmachine  □  RiakQ  □ 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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Wesnoth  DDDDDDDDDDDDDDD  Richard  DDDDDDDDDDDDDDD  (□□□ 
DDDDDDDDDDDDDDDDDDDDDD)DDDDDDDDDDDDDDDDDD 
D  D  D  D  D 

Konstantin  V.  Shvachko  (HDFS)  □□□□□□  HDFS  □  □  □  □  □  eBay  □  Hadoop  □  □  □  □  □ 

DDDDDDDDDD  Konstantin  D  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  S-tree □□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  S-tree  D  D  D 

D  Linux  DDDDDDDDDDD  treeFS  DDDDDDDDDDD  treeFS  D  D  D  D  reiserFS  □ 

□  □□□□□□  Konstantin  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDD  Apache  Hadoop  □  Project  Management  Committee  DDDDDDDDDD 
Claudia  Silva  (VisTrails):  Claudio  DDDDDDDDDDDDDDDDDDDDDDDDDD 
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Suresh  Srinivas  (HDFS):  Suresh  □  □  Yahoo!  口  □□□□□□□□□□□□□□□  HDFS  □  □ 
DDDDDDDDD  Hadoop  DDDDDDDDDD  Apache  Software  Foundation  □  PMC  □  □ 

□  □□□□□□  口  Yahoo!  口  ロロ  口  Sylantro  Systems  □□□□□□□□□□□□□□□□  口口 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Suresh  □□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Simon  Stewart  (Selenium):  Simon  DDDDDDDDD  Google  □□□□□□□□□□□□□ 
DDDDDDDDDDDDD  Selenium  D  DDDDDDDDDDDDDDDD  WebDriverQ  D 

DDDDDDDDDDDDDDDDDDDDDDDD  Simon  DDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  Q  http://www.pubbitch.org/ Q  □  □  □ 

Audrey  Tang  (SocialCalc):  Audrey  DDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  Socialtext  D  DDDDDDDDDDD  "Untitled  Page"  D  D  D  D  D  Apple  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Pugs DDDDDDDD 
DDDDDDDDDDDDDDDPerl6DDDDDDDDDDDDDD  CPAN  □  Hackage  □ 
DDDDDDDDDDDDDDDDDDD  httP://Pugs. blogs.com/audreyt/  D  D  D  D 

Huy  T.  Vo  (VisTmils):  HuyDD20llD5DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  VisTrails,  Inc. 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD 

David  White  (Battle  for  Wesnoth):  David  □  □  Battle  for  Wesnoth  D  DDDDDDDDDDDD 

D  D  D  D  David  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD  Frogatto  DDDDDDDDDD  Sabre  Holdings  □□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDD 
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Asterisk1 □  GPLv2  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD 

DDDDDDDDD  1999  □  □  Mark  Spencer  DDDDDDDDDD  Mark  □□□□□□□ 
Linux  Support  Services  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDD  Asterisk  D  DDDDDDDD  Asterisk  D  DDDDDDDDDDD 
D  Digium,  Inc  □  □  □  □  □ 

Asterisk  DDDDDDDD  UNIX  DDDDDDDDDDDDD  *DDDD  Asterisk  □  □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Asterisk  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PSTN(Public Switched 

Telephone  Network)  DDDDDDDDD  VoIP(Voice  over  IP)  □□□□□□□□□□□□□  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  Asterisk  DDDDDDDDD 

Asterisk  □□□□□□□□□□□□□□□□  Asterisk  □□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD 

1.1 □□□□□□□□□□□□□□□□ 

DDDDDDDDDD  Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD  Asterisk  D  DDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D  D  D  D  Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  Asterisk  DDDDDDDDDDDDDDDD 
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< —— 1> 


Channel 
2 


sCa//  Signaling 


Phone  A 


Call  Media 


"t>(  Phone  B  ) 


D 1.3:  □□□□□□□□□□□  □ 


D  D  D  D  D  include/asterisk/frame,  h  DDDDDDDDDDDDDDDD 

•  voice:  DDDDDDDDDDDDDDDD 

•  video:  DDDDDDDDDDDDDD 

•  MODEM:  IPD  D  FAX  □□□□□□□□  T.38  □□□□□□□□□□□□□□□□□□□ 
□  □□□□□□□□□□□□□□□□□  FAX  □□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  AUDIO  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD 
- control:  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

•  dtmf—begin:  DDDDDDDDDDDDDDDDDDD  DTMF       2D  D  D  D  D  D  D 
D  D  D  D  D 

•  dtmf_end:  DDDDDDDDDDDDDDDDDDD  DTMF  DDDDDDDDDDD 
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D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□□□□□□□□□ 

Asterisk  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  Asterisk  □  □ 

DDAPIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  Asterisk  □□□□□□□□□□□□□□□□□□□□□□□  Asterisk  □□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Asterisk  DDDDDDDDDDDDDDDDDDDDD  ast_channel_tech  D  D  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  ast.channel 

DDDDDDDDDDDDDDDDDDD  ast_channel_tech  D  D  D  requester  D  D  D  D  D 

D  D  D  Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDD  ast_channel_tech  DDDDDDDDDDDDD  ast.channel 

DDDDDDDDDDDDDDDDDDDD 

ast.channel  DDDDDDDDDDDD  ast_channel_tech  DDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

ast.channelQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Dast_channel_tech 

DDDDDDDDDDDDDDD  D 1.2D  D  2D  D  Asterisk  □□□□□□□□□□□  □ 1.4 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD 
ast_channel_tech  DDDDDDDDDDDDDDDDDDD 

•  requester:  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  ast.channel  DDDDDDDDDDDDDDDDDDDDDDDD 

•  call:  DDDDDDDDDD  ast.channel  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD 
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Abstract  Channel  Lsyer 

Asterisk 

ast 一 channel 

<  > 

ast 一 channel 

Channel  Technology  Layer 

ast 一 channel— tech 

ast— channel— tech 

( Phone  A  j 

( Phone  B  J 

D 1-4：  DDDDDDDDDDDDDDDDDDDDD 

•  answer:  Asterisk  □  □  ast.channel  DDDDDDDDDDDDDDDDDDDDD 

- hangup:  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

- indicate:  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD 

•  send—digit—begin:  DDDDDDDDDDDDD  (DTMF)  DDDDDDDDDDDD 
□□□□□□□ 

•  send—digit—end:  DDDDDDDDDDDDD  (DTMF) DDDDDDDDDDDDD 
□□□□□□ 

•  「ead:  DDDDDDDDDDDDDD  ast.frame  DDDDDDDDD  Asterisk  □  □  □ 

DDDDDDDD  ast.frame  □□□□□□  (DDDDDDDDDDD)DDDDDDD 
DDDDDDDDD  Asterisk  DDDDDDDDDDDDD 

•  write:  DDDDDDDDDDD  ast.frame  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD 

- bridge:  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D 

DDDDDDDD  D  Asterisk  D  DDDDDDDDDDDDDDDD  Dast_channel_tech  hangup 

□  □DDDDDDDD  ast.channel  DDDDDDDDDDDD 


6  Asterisk 


□□□□□□□□□□□□□□□□ 


Asterisk  DDDDDDDDDDD  Asterisk  DDDDDDDDDDDDDDD 

0 

0 

0 

0 

ODD 

□  □□□□□□  /etc/asterisk/extensions  -  conf  D  DDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

0 

0 

0 

0 

ODD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

0 

ODD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

1 J     1 J     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1    1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1    1 1     1 J     L J     1 J 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

ODD 

Asterisk  D  200D[][][][][][][][][][][][][][][][][][][][][][][][][] 

D 

D 

D 

0 

ODD 

DDDDDDDDDDDDDDDDDDDDDDDDDDD  Asterisk □  □  □ 

L J     L 1    1 1     1 1    1 1     1 1     1 1    1 1     1 1    1 1     1 1     1 1    1 1     1 1     1 1    1 1     1 1     1 1     1 1    1 1     1 1     1 1     1 1    1 1     1 1     1 1    1 1                                     1 J     1 J     1 J 

APID 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDD  Playback  D  D  D  D  D 

L 1     L 1     1 1     1 1     1 1     1 1     1 1     1 1    1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1     1 1                   J                      \ 1     1 1     1 1     L J     L J 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDD  Voicemail  □□□□□□□□□□□□□□□ 

D 

D 

D 

0 

ODD 

ODD 

Asterisk  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i j  i j 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

1 J     1 J     L 1     1 1    1 1     1 1     1 1     1 1     1 1     1 1    1 1     1 1     1 1     1 1     1 1    1 1     1 1     1 1     1 1     1 1     1 1    1 1     1 1     1 1     1 1     1 1     1 1     1 1    1 1     1 1     1 1     1 1     1 J     1 J 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

0 

ODD 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

D 

D 

D 

n 

u 

n  n  n 

u  u  u 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDD 

DDDDDDDDDDD 1 234  □□□□□□□  Asterisk  □□□□□□□□ 

D 

D 

D 

D 

D  D  D 

D  D  D  D 1234Q  DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  DD 

； Define  the  rules  for  what  happens  when  someone  dials 1 234. 


exten  => 1234,1 ,Answer() 

same  =>  n , Playback(demo-congrats) 
same  =>  n,Hangup() 

exten  DDDDDDDDDDDDDDDDDDDDDDDDDD  exten  DDDDDDDDD 
1234  Q  D  D  D 1234  Q  D  DDDDDDDDDDDDDDDDDDDD  1DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Answer  D  D  D 
DDDDDDDDDDDDDDDDDDD  same  DDDDDDDDD  2DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD  1234  Q  D  DDDDDDDDDDD 
DDDDDDDDDDnDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD 

D  D  D  Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD4DDDD  digits 

Russell  Bryant  7 


D  D  D  D  D 

exten  =〉  5678,1 ,Answer() 

same  =〉  n , Read(DIGITS , beep, 4) 
same  =>  n , SayDigits(${DIGITS}) 
same  =>  n,Hangup() 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 

int  (大 execute) (struct  ast_channel  *chan,  const  char  *args) ； 

DDDDDDDDDDDDDDDDDDDDDDDD  include/asterisk/Q  D  D  D  D  D  APIs 
□□□□□□ 


□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Verbose 
DDDDDDDDDDDDDDDDD  Asterisk  D  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 

exten  => 1 234 , 1 , Set(MY_VARIABLE=foo) 

same  =>  n，Ve「bose(MY— VARIABLE  is  ${MY_ VARIABLE}) 


D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD  AstersiskQ 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDD 

D 

D 

DD 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

ID  Q  Asterisk  D  □□□□□□□□□□□□□□□□□□□□□□  Set  □□□□□□□□□□□ 

D  D  D  D  IDDDDDDDDDDDDD  Verbose  D  set  DDDDDDDDDDDDD  callerid 
DDDDDDDDDDDD 

exten  => 1234,1 ,Verbose(The  current  CallerlD  is  ${CALLERID(num)}) 
same  =>  n,Set(CALLERID(num)=<256>555-1212) 

DDDDDDDDDDDDDD  ast.channel  DDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  CDR(Call  Detail  Records)  □□□□□□  CDR  □□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDD 

exten  =>  555,1 , Verbose(Time  this  call  started:  ${CDR(start)}) 
same  =>  n , Set(CDR(mycustomf ield)=snickerdoodle) 
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□□□□□□□ 

VOIPD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  D  D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDD  CPU  DDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  Asterisk  DDDDDDDDDDDDDDDDDDDDDDDD 

ODD 

0 

0 

0 

0 

0 

0 

0 

DDDDDDDDD 

n  n 
u  u 

n 
u 

n 
u 

n 
u 

n 
u 

n 
u 

n 
u 

n 
u 

n  n  n  n  n  Asterisk  nnnnnnnnnnnnnnnnnnnnnn 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Asterisk 

D  DD 

D 

D 

D 

D 

D 

D 

D 

□  □□□□□□(□□□□□□□□□□)□□□□□□□□□□□□□ 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

□  □□□□□  Asterisk  D  DDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

□□□□□□□ 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Asterisk  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  (DDDD  PSTNQ 
□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  IPD 


D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D  D  SIP(D  D  D  D  D  D  VOIP  DDDDD)DDDDDDD  Asterisk  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDD 

l. D  D  D  Asterisk  DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

□□□□□□ 

2.  Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDD  Asterisk  D  DDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

Asterisk  DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

□  □□□□□ 10  □□□□□□□□□□□□□□□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDD  Asterisk  DDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDD 


DDDDDDDDDDDDDDDDDDD  ast.translator DDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


1 0  Asterisk 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D  D  D  APID  D  D  D  D  D  D  D  D  include/asterisk/translate.  hD  main/translate .  c 

DDDDDDDDDDDDDDDDDDDDD  codecs DDDDDDDDDD 


1.3  □□□□ 

Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDDDD  Asterisk  D  □□□□□□ 

□  □□□□□  POSIX  DDDD  API  DDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  Asterisk  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  Asterisk 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (PBX □  □  □ 
DDDDDDDDDDDDDDDDDDDDPBXDDDDDDDDDDDDDDDDDDD 
D  D  D 


□□□□□□□□□□□□ 

DDDDDDDDDDDDDD  Asterisk  □□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDD  (IP  D  PSTN  □□)□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Asterisk 


D  D 

D 

D 

(ast.channel)  DDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

DDDDDDDDD 

□  □  □  □  □ 

DDDD 

D 

D 

D 

D  D 

DDDDDDDDD 

□  Asterisk  □  □ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

DDDDDDDDD 

D  D  Asterisk  □ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

D  Asterisk  DDDD 

□  □□□□□□ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

DDDDDDDDD 

□  □□□□□□ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

DDDDDDDDD 

□  □□□□□□ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

D  D  Asterisk  CLI  □ 

□  □□□□□□ 

D 

D 

D 

D 

D 

DDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

DDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

ast_channel 口 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

DDDDDDDDD 

DDDDDDD 

D 

D 

ast.channel  DDDD 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D  D 

D  D  D  D  D 
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1.4  □□□□□□ 


D  D  2  □  □  □  □  Asterisk  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  Asterisk  D  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


n  n 

n 

n 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

□ 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDD  Asterisk  D  DDDDDDDDDD  (ast.channel) 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

口  (口 1.5)0 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDD  extensions. confQ  DDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDD*1 23  DDDDDDDDDDDDDDDDDDDD  VoicemailMain 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDD 

exten 

=> 

大 123,1 ,Answer() 

same 

>  i 

i,VoicemailMain() 

D  D 

D 

D  D 

D 

D 

D 

D  D 

Answer  DDDDDDDDDDDDDDD  Asterisk  DDDDDDDDD 

D  D 

D 

D  D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D 

D  D 

ast_channel_tech  DDDDDDDD  answer  D  D  D  D  D 

D 

D  D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D 

D  D 

DDDIPD  DDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D 

D  D 

□□□□□□□ 

D 

D 

D  D 

D 

D 

D 

D  D 

DDDDDDDDDDD  VoicemailMain(D  1.6)  D  D  D  D 

D 

DD 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D 

app. 

— voicemail  DDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDD 

□  □□□□□  Bourne-Again  SHell  □□□□□□□□□□□□  Stephen  Bourne (口  □  □  Unix 
DDDDDDDDD  /bin/sh  DDDDDDDDDDDDDD  Version  7  Unix  □□□□□)□□ 


Input 

Lexical 
Analysis 

and 
Parsing 


Expansion 


Command 

Execution 

Brace 
Expansion 


Tilde 
Expansion 


Variable  and 
Parameter 
Expansion, 
Command, 


Arithmetic 
Substitution 


D  3.1：  Bash  DDDDDDDDDDDDDDDD 


DDDDDDDDDDDDDDDDDDDDDDDDD  bashQ  □□□□□□  Brian  Fox  D  D  D 

D  Free  Software  Foundation 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  GNUD  DDDDDDDD  DbashQ  DDDDDDDDD  D  DUnixQ  DDDDDDDDDD 
DDDDDDDDDDDD  OS  DDDDDD -DDDDDDDDDDDDDDDD  Windows 

D  D  Cygwin  D  MinGW  □□□□□□□□□□□  QNX  □  Minix  □  □  □  □  Unix  DDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Posix □  □ 

DDDDDDDDDD  Microsoft  □  Services  for  Unix  (SFU)  □□□□□□□ 


3.2  □□□□□□□□□□□□□ 

DDDDDD 

bash  DDDDDDDDDDDDDDDDDDDDDD  (reserved  word)  口  D  D  (word)  口  D  D 
D  D  D  D  (operator)  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
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typedef  struct  word— desc  { 

char  *word ；  /*  Zero  "terminated  string.  */ 


int  flags;  ハ Flags  associated  with 

}  W0RD_DESC; 


this  word. 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

typedef  struct  word_list  { 

struct  word_list  *next ; 

W0RD_DESC  *word; 
} 龍 D— LIST; 


word—list  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D  D  D  bashQ  DDDDDDDDDDDDDDDDDDDDD  (DDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□)□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  close-on-exec  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


□□□□□□□□ 


Bash  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

D 

cdQ  D 

□  □□□□□  Unix DDDDDDDDDDDDDDDDDDD  cdQ 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

DDDDDDDDDDDDDDDD 

Bash  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

CDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDD  bashQ  D  D  D 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

DDDDDDDDDDDDD  (declare  Q  export  D  D  )D  D  D  D  D 

D 

D 

D 

D 

D  D  D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDD  word.desc □ 

D 

D 

D 

flags  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDD 


D 

D 

D 

D 

D 

n  D  D  D  D 

□□□□□□□□□□□□□□□□□□□□□□□ 

D 

D 

D 

D 

D 

□  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

n 

u 

n 

u 

n 

u 

n  n  n  n  n 

u  u  u  u  u 

DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D  D  D  D 

(D  D  D  D  va「=value  DDDDD)DDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

(D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  DD 

D 

D 

D 

D  D  D  D  D 

□  □□□□□□□□□□□□□□□□□□□□□□□)□□ 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  bash  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  path □□□□□□ 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□(□□ 
□□□□□□□□□□□□□□□□□)□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDD 

path  D  D  DDDDDDDDDDD  D  DbashQ  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDD  path  □□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  bash  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Linux 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD 

DDDDDDDDDDDDDDD  bashQ  DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD 


□  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□(□□□□□□□□□)□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  bash 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  ID  □□□□ 


Chet  Ramey  49 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  ID □□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDIDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□□□□□ 

□  ) 口  □□□□□□□□□□□□□□□  ID  □□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDIDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD  id □□□□□□□  ID □□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□(□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDD)DDDDDDDDDDDDDDDDDDD 

□  □□□□□□  while  DforDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D 


□□□□□□ 


D 

D 

D  D 

D 

D 

□□□□□□ 

D 

DDDDDDDDDDDDDDifD  while D 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

□□□□□□ 

D 

DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

□□□□□□ 

D 

□□□□□□□□□□□□□□□□□□□□ 口 

口 

口 

D 

D 

D 

DD 

D  D 

D 

D  D 

D 

D 

□□□□□□ 

D 

DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

□□□□□□ 

D 

□□□□□ CDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

□□□□□□ 

D 

DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

□  □  for  □  □ 

D 

DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

inD  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

□□□□□□ 

D 

DDDDDDforDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D  D  D  for  D 

D 

DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDD  break □  continue DDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDforDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


3.7  □□□□□ 


DDDDDDDDDD 


D 

D 

D 

D 

D 

D  20  D  D  D  bashQ  DDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

- □ 

D 

D 

□                                          ChangeLogQ  DDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D  D  D  D  ChangeLogQ  DDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D  BashQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  — Posix 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDD 

D 

D 

D 

D 

D 

D  D  D  D  BashQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD GNU 

Project  口 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

gnulib  □  □  □  (gnulib  □□□□□□□□□□□□□□□)□□□□□□□□□□□□□ 

D  D 

D 

D 

D 

D 

DDDBSDDMacOSXDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D  D  D  D  D 
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□□□□□□□□□□□□ 

BashD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  D  D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D  D 

DDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D  D 

DDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D  D 

DDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D  D 

DDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D  D 

bash  DDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D  D  D 

D  DD 


Bash  DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  (baf 

*-4.2Q  □)□□□□□ 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

D  D  D  D  D 

D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  bash  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

D  D  bison  D  D  D  D  D 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

Posix  口 

D 

D 

D  D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D  D  D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

D  D  D  D  D  bash  □  □  口 

D  口 

DDDDDDDDDDD 

D 

DDDD 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDD 

D  D 

DDDDDDDDDDD 

D 

D 

3.8    □  □ 

Bash  □□□□□□□□□□□□□□□□□□□□□□□□□□□  20  □□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  bash  DDDDDDDDDDDDDDDDDDDDDDD 

Bash  DDDDDDDDDDDDDDDDDDDD  Version  7  Unix  DDDD  (Stephen  Bourne 

□  □□□□□)□□□□□□□□□□□□□□□□□□□□□□  Posix  □□□□□□  bash  Q 

□  □□□□□□  Posix  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

GNU  Project  DDDDDDDDDD  Bash  DDDDDDDDDDDDD  GNU  □  bash  □  □  □ 
DDDDDDDDDDDD  GNU  □  □  □  □  □  bash  □□□□□□□□□□□□□□□  bash  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  bashD 
DDDD 
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D  4 口 


Berkeley  DB 

Margo  Seltzer  and  Keith  Bostic 


D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 

D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 
D  D 

D 
D  D 
D  D 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□?□□□□□□□□□  Seltzer  Q  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD[DDDDDDDDDDDDDDDDDDDDDD?DDDDD 

□  OS  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□"□『□ 
DDDDDDDD  Bostic DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD OOD DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D 

D 

D 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

DD 

口 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D 

D 

Berkeley  DB  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
D  D  Unix  □□□□□□  "DDDDDDDDDDDDDD  (do  one  thing  well)" D  D 
DDDDDDDDDD  Berkeley  DB  □□□□□□□□□□□□□□□□□□□□ 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  get  口  putQ  delete  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□(□□□□□□□!)□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  Berkeley  DB  □□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


4.1 □□□□ 

Berkeley  DB  □□□□□□□□□□  Unix  □□□□□□□□□□□□□  AT&T  □  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDD  Margo  Seltzer  □□□□□□□□□□□□□□□□□□□□□□□□ 
D  D  D  D  Keith  Bostic  □□□□□□□  Computer  Systems  Research  Group  □□□□□□□□□ 
D  Keith  Q  DDDDDDDDD  AT&TQ  □□□□□□□□□□□□□□□□  Berkeley  Software 

Distribution  DDDDDDDDDDDD 

Berkeley  DB  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDD  hsearch  DDDDDDDDDDDDDDDDDDDD  dbm/ndbm  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD  Margo  Seltzer  □  □  □  □  [SY91]hash  □□□□□□□  Litwin  □ 
Extensible  Linear  Hashing  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  4kQ  D  D  D  8kQ  DDDDDDDDDDDDDD 
DDDDDDDDDD 

DDDDDDDDDDDDDDDDDD  BtreeQ  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Mike  Olson  D  D 
DDDDDDDD  BtreeD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  Margo  D  hashQ  □□□□□□  Mike  □  Btree  □  DDDDDDDDDDDDDDDDD 
DDDAPIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  Btree  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDD  Mike  Olson  □  Margo  Seltzer  □□□□□□□ 

D  D  D  ([S092])D  DDDDDDDDDDDD  LIBTPQ  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D  Btree  □□□□□□□□□□□  4BSD  □□□□□□□□□□□□□□□  Berkeley 

DB  1.85  DDDDDDDDDDDDD  Btree  DDDDDDDDDDDDDDDDD  B+link  □ 
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DDDDDDDDDDD  Btree DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D  Berkeley  DB 1.85  D  D  D  D  API  Q  DDDDDDDDDD  Linux  Q  BSD  □  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDD 

Berkeley  DB  1.85  DDDDDDDDDDDDDDDDDDDDDDDD  1996  D  D  Netscape 
D  Margo  Seltzer  □  Keith  Bostic  □□□□□□□  LIBTP  □□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Berkeley  DB  2.0  □  □ 

D  D  D  D  D  Berkeley  DB  □□□□□□□□□□□□□□□□□□□□□□□□□□  Berkeley 
DB  2.0  (1997)  DDDDDDDDDDD  Berkeley  DB  □□□□□□□  Berkeley  DB  3.0  (1999)  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  Berkeley  DB  4.0  (2001)  DDDDDDDDDDDDDDDDDDDDDDDDDDD 

Oracle  Berkeley  DB  5.0  (2010)        SQL  DDDDDDDDDDD 
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D  4.1 D  Seltzer  D  Olson  D  DDDDDDDDDDDDDDDDDD  libtp  D  D  D  D  D  D 
DDDDDDDDDDDD  4.2  D  D  Berkeley  DB  2.0  DDDDDDDDDDDDDDDDDD 


Txn  Manager 


unlock 一 sll 


log— commit 
log— unroll 


し ock 
Manager 


wake 
sleep 一 on 


Record  Manager 


buf 一 get 
buf—pin 
buf— unpin 


Buffer 
Manager 


wake 
sleep 一 on 


Process  Manager 


□  4.1:  LIBTP  DDDDDDDDDDDDDDDDDD 


D  4.2:  Berkeley  DB-2.0  □□□□□□□□□□□□□□ 


LIBTP  D  D  D  D  Berkeley  DB  2.0  □□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDD  libtp  D  DDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□/□□□□□□□□□□□□□□□□□□□□□□□ 
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□  □□□□□□□□□□□□□□□□□□□  4.4  □□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDD 


D  4.3:  D  D  D  Berkeley  DB  2.0.6  □□□□□□□□ 

DDDDDDDDDDDDDDDDD  db-2.0.6 □□□□□□□□  (口  4.3) □□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  recoveryD  DDDDDDDDDDDDDDD  redo  D  undo  DDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

"access  method  recovery  routines"  □□□□□□□□□□□□□□□□□□□□  Berkeley  DB  2.0 

DDDDDDDDDDDDDDDDDDDDDDD  libtp  DDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  4.4  Q  Berkeley  DB-5.0.21  □□□□□□□□□□□□□□□□□□□□ 

APIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
(DDDDDDDDD  logD  logD  dbregQ  DDDD)DDDDDDDDDDD  APIQ  D  D  D 
□  □□□□□□ 

DD10DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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□  4.4:  Berkeley  DB-5.0.21  □□□□□□□□ 


D?DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DD?DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 口 
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□  □□□□□□□  API 

1. DBP  □  □  □  □  □  □ 

open 
get 
put 
del 

cursor 

2.  DB_ENV  □  □  □  □  □ 
openC..  DB 一 RECOVER り） 

3.  □□□□□□□  □  API 

DB_ENV->txn_begin 

DB_TXN->abort 

DB_TXN->commit 

DB_TXN->prepare 

□  □□□□□□□□□□□  API 

4.  Lock  0 

― lock—downgrade 

― lock 一 vec 

― lock— get 

― lock 一 put 

3.  Mpool □ 

memp  nameop 
― memp_fget 
― memp_fput 
― memp_fset 
― memp_fsync 
― memp_fopen 
― memp_fclose 
― memp— ftruncate 
― memp_extend_freelist 

6.  Log  D 

― log_print_record 

^3il  I  i  s\ 

i-,    O    O    O    O    O  i) 
ri t-i          t-i 1m 1m 

□  □  □  □  □  API 

8.  Lock  □ 

_ lock— getlocker 

_ lock— get_list 

9.  Mpool □ 
― memp_fget 
― memp_fput 
― memp_fset 
—memp— nameop 

10.  Log  n 
― log_compare 
― log_open 
― log_earliest 
― log_backup 
― log—cursor 
― log_vtruncate 

11. Dbreg  □ 
― dbreg_close— files 
― dbreg_mark_re  stored 
― dbreg—init— recover 

12.  Txn  0 
― txn_getckp 
― txn— checkpoint 
― txn— reset 
_ txn_recycle_id 
― txn— findlastckp 
― txn_ckp_read 

DDDDDDDDDDDDDDDD  API 

13.  Lock  D 
― lock 一 vec 
― lock— downgrade 

14.  Mpool D 
― memp— sync 
—memp— nameop 

15.  Log  D 

― log_cursor 

― log_current_lsn 

16.  Dbreg  □ 

_ dbreg_invalidate_files 
― dbreg_close_files 
― dbreg_log 一 files 

DDDDDDDDDDDDDD  API 

17.  Log  □  □ 
_rep_send_message 
_rep_bulk_mess  age 

18.  Txn  □  □ 
― rep_lease_check 
_ rep_txn_applied 
― rep_send_mes  sage 

DDDDDDDDDDDDDDD  API 

19.  Lock  D 
― lock 一 vec 
_ lock— get 
― lock 一 id 

20.  Mpool Q 
― memp_fclose 
― memp_fget 
― memp_fput 
― memp_fsync 

21. Log  □ 

一 log_ge し stable_lsn 

― log_cursor 

― log_newfile 

― log_flush 

― log_rep_put 

― log_zero 

一 log_vtruncate 

22.  Dbreg  □ 
― dbreg_mark_re  stored 
― dbreg_invalidate_files 
_ dbreg_close— files 

23.  Txn  0 
― txn— recycle—id 
― txn— begin 
― txn— recover 
― txn— getckp 
― txn_updateckp 

D  4.1:  Berkeley  DB  5.0.21 Q  API 


D  D  DD 

DDDDDDDDDDDD  Berkeley  DB  □□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


4.3  Btree,  Hash,  Recno,  Queue 

Berkeley  DB  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Btree  D  HashQ  D  D  D  D 
DDD /DDDDDDDDDDDDDD  Recno  □  Queue  DDDDDDDD/DDDDDDDD 
D  D  D  D  D  (Recno  D  DDDDDDDDDDDDDD  Q 置 □  DDDDDDDDDDDDDD 


60    Berkeley  DB 


Btree  □  Hash  □□□□□□□  Btree  □□□□□□□□□□□□□□□□□□□□  Hash  □  □ 

DDDDDDDDDDDDDDDD  Btree  □□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDD  HashQ  DDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  Btree  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D 1990  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 

Recno  Q  Queue  □  □  □  □  □  Queue  □□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDD  Queue  DDDDDDDDDDDDDDD  Recno  DDDDDDDDDDDD 
DDDDDDDD  Btree  D  Hash  DDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D  Berkeley  DB  □□□□□□□□□  CRUD  □  □  (Create^  D  D  Read:  口  □  □  □  □ 
Updated  D  D  Deleted  □)□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  (DDDDDDDDDDDDDDD  DDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□  )□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDD DDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  [腦3]  口  Berkeley  DB  □□□□□□□□□ 
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□  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  (DDDDDDDDDDDDDDDDDD 

□  □□)□□□□□□□□□□□□□□□□□  Berkeley  DB  D  D  DDDDDDDDDDDD  2 

□  □□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDD  (UNDO)D  DDDDDDDDDDDDDDDDDDD 

□  □□□□□  (REDO)D  DDDDDDDDDDDDDDDDDDDDDDDDDD 
Berkeley  DBQD  DDDDDDDDD  ID  DDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDD  REDO □  UNDO □□□□□□□ 
D  D  D  dbreg—register  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  dbreg—register  DDDDDDDDDDDDDDDDDDDDDDDDDDD  IDD  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Berkeley  DB  □  □  □  □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  cached_ckP_lsn 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  LSN  □□□□□□□□□□  LSN  □□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDD  LSN  DDDDDDDDDDD  IDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDLSNDDD 
DDDDDDDDDDDDDDDD  Berkeley DB DDDDDDDDDDD  LSN □□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  LSN □□□□□□□□□□  □□□□□□□□  LSN □□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  prev.lsn  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  LSND  DDDDDDDD  DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD 

ckp— record  =  read  (cached_ckp_lsn) 
ckp_lsn  =  ckp_record . checkpoint— lsn 
cur_lsn  =  ckp_record . my_lsn 
while  (cur— lsn  >  ckp— lsn)  { 

ckp— record  =  read  (ckp_record - prev_ckp) 

cur— lsn  =  ckp_record.my_lsn 

} 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD  id □□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D 

DIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D 

DDDDDDDDDDDDDDDDDDDDDD  id □□□□□□□ 
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D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDD  UNDO  DDDDDDDDDDDDDDDD  IDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  LSN  DDDDDDDD  ^DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  REDOD D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□□□□□□□□□□□  ロロ  ロロ  ロロ 

□□□□□□□□□ 
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1.  DDDDDDDDDDDDDDDDDDDD  LSNQ  DDDDDDDDDDDDDDDD 

2.  □□□□□□□□□□□□□□□□□□□  id □□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDD 

3.  LSN  □□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDD  UNDO □  □ 

4.  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  REDO □  □ 

5.  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD 
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4.10  ODD 


Berkeley  DB  □□□□□□□□□  20  □□□□□□□□□  Berkeley  DB  □□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD  NoSQL □□□□□□□□□ 
DDDDDDDDDDDDDDDD  Berkeley  DB  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (SQLQ  D  D  D 
D  XMLQ  D  D  D  D  NoSQL  D  □□□□□)□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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1999 DDDDDDDDDD  Kit 雨 e DDDDDDDDDDDDDDDDDDDDDDDDD 


D  D 
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D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 
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D 
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D  D  D  D  D  Insight  Segmentation  and  Registration  Toolkit(ITK)1 □  □  □  口 
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DDDDDDDDDDDDD  Kit 靈 DDDDDITKDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D 
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D 
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D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D  D  CMake  □□□□□□  autoconf/libtool  DDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 
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D 
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D 

DDDDDDDD  CMake DDDDDDDDDDDDDDDDDDDD 

D  D  CMakeQ  CTestQ  CPack  口  □  □  □  CDash  □  □  CMake  □□□□□□□□□□□□□□□□ 

DDDDDDDDD  CTestD  DDDDDDDDDDDDDDDDDDDDDDDDDD  CPack 
DDDDDDDDDDDDD  CMake  D  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  CDash  □□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDD 


5.1 CMakeD  0  0  0  0  0 

CMake  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  UnixQ  D 

D  configure  □□□□□□  Makefile  □  □  Windows  □  □  Visual  Studio  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


^ttp: //www. itk.org/ 


DDDDDDDDD  CMake  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D 

□  □□□□□□  1999  D  D  VTKQ  DDDDDDDDDDDDDDDD  UnixQ  D  configure  D 
D  D  D  D  D  Windows  DDDDDDDD  pcmaker  DDDDDDDDD  pcmaker  D  CD  D  D  D 
DDDDDDDD  Unix  □  Makefile  □□□□□□  Windows  □  □  NMake  □□□□□□□□□□ 

pcmaker  D  D  D  D  D  D  D  D  VTKCVSD  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□ 

DDDDDDDDDDDDDDDDD  TargeUrQ  D  gmake  DDDDDDDDDDDDDDD 
TargetJrQ  C++D  DDDDDDDDDDDDDDD  SunQ  DDDDDDDDDDDDDDD 
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D 

D  D  D 

D  TargetJr  □  □  imake  D  D  D  D  D  Makefile  □□□□□□□  Windows  □  □  □ 
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D  D  D 
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D 

D 
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D  D  D 
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DDDDDDDDD  Windows  DDDDDDDDDDDDDDDD 
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D  D  D 
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D  Windows  D  D  D  D  D  IDE(D  DDDDD)DDDDDDDDDD 
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D  D  D 

D  D  D 
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D  D  D  D  D  Windows  □□□□□  IDE  □□□□□□□□□□□□□ 
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D 

D 

D 

D 

D  D  D 

D  D  D 

D 

DDDDDDDD2DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

IDE  D  D  D 

D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D 

DDDDDDDDDDDDDDDD  VTK(D  24D  )□□□□□  □ 

D 

D 

D 

D 

D 

D  D  D 

D  D  D 

D 

DDDDDDDDDDDDDDDD  libtiff 口 libjpeg □□□□□□ 
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D 

D 
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D  D  D 

D  D  D 

D 

□□□□□□□ 
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ITKD 

C++ 口 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D  D 

D  D  D 

D 

DDDDDDDDDDDDDD 

DDDDDDDDD 
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D 

D  D  D  D  C++D  DDDDDDDDDDDDDD 

Visual  Studio  IDE  □ 
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D 

D 

DDDDDDDDDDD 

DDDDDDDDD 
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D 

□  □□□  (DDDDDDDDDDDDDDDDD 
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D  D 

D  D 

DDDDDDDDD 
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)D DDDDDDDDD 

DDDDDDDDD 
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D  D 

D  D 

DDDDDDDDD 
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DDDDDDDDDD 

C/C++ 口  D  D  D  D  D 
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D 

D 

DDDDDDDDDDDDDDDDDD 

DDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDD  CMake  □  C++D  DDDDDDDD 
DDDDDDDDDD  (C++D  DDDDDDDDDDD  C++D  DDDDDDDDDDDDDD 
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□  □□□)□□□□□□□  Tel  □□□□□□□□□□□□□□□  UNIX  Q  Windows  D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CMake 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CMake □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDD  CMake □□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDTclDDDDDDDDDDDDDD 
D  D  D  D  D  CMake  D  TdD  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDD 

IDED  DDDDDDDDDDDDDDDDDD  CMake  D  DDDDDDDDDDDDDDD 

□  □□□□□  CMake  DDDDDDDDD  ideq  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD 腿 □ □□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDD  CMake  D  DDDDDDDDDDDDD  itkq  D  D  D  D  D 

□  □□□□□□  CMake  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  C/C++D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  CMake  DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  CMake  DDDDDDDDDDDDDDDDDDDDDDDD  Windows  □  Unix  D 
DDMacDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD VTKQ 

□  □□□□□  C++D  DDDDDDDDDDDDD  TclQ  Python  D  D  D  JavaQ  □□□□□□□ 
DDDDDDDDDDDDDD  C++D  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD  C/C++D  DDDDDDDDDDDDDDDDDDD 

□  (□□□□□□□□□□)□□□□□□□□□□□□□□□□□□□  C/C++D  □□□□□□ 
(口  □□□□□□□□□□□□□□)□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDD  IDE  DDDDDDDDDD  Makefile  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDD  C/C++D  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  Autotools  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CMake  □  □  □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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门门 门门 门门 门门门 
□  □□□□□□□□ 
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□ 

OS 

门 
□ 

门 
□ 

门门 门门 
□  □  □  □ 

门门 门门门 
□    □    □    □  □ 

nnnnnnnnnnnnnnnnnn 
□  □□□□□□□□□□□□□□□□□ 
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n 
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#itdet 丄 inux 

//  Linux  Q  □  □  □  □ 

#endif 

DDDDDDDDD 
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D  D 
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D 

D  D  D  D 

D  D  D  D  D 

D 

#ifdef  HAS_FEATURE 
#endif 


D  D  D  CMake  □□□□□□  autotools  □□□□□□□□□□□□□□□□□□□□□□□ 


D  D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

□□□□□□□□□□□□□□□□□□□□□□□□□ 口 

口 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

DD 

D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

□  C/C++D 

D 

DDDDD-cDDDDDDDD  -cppD  DDDDDDDD 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

□□□□□□□□□□□□□□□□□□□□□□□□□ 口 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDD  CMake  □□□□□□□□□□□□□ 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  API  DDDDDDDD  CMake  DDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  CMake  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  ITKQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  CMake  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Windows  □ 
Unix  DDDDDDDDDDDDDDDD 


5.2    CMakeD  0  0  0  0 

DDDDDD  CMakeD  DDDDDDDDDDDCD  C++D  DDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  CMake □□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDD 
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CMakeQ  □  □  □  □ 

CMakeQ  DDDDDDDDDDDDDDDDDDDD  "D  D  (configure)"  D  DD  D  D  D  CMake 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD" 
D  D  (generate)"  □□□□□□□□□□□□□□□□□□□□□ 


□  □□□  (DDDDDDDDDD) 
1999  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  D 

D 

D 

D 

DDDDDDDDDDDDDD  PROJECT—ROOT □  □  □ 

□□□□□□□ 

D 

D 

D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

CMake  D  D  DD 

D 

D 

D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDD  CMake  D  □□□□□□□ 

DDDDDDD 

D 

D 

D  D 

D  D 

D 

CMake  Q  D  D  D  D  D  D  D  CMakeCache.txt  D  □□□□□□□ 

DDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CMake  □ 

D 

D  D 

D  D 

D 

D 

D 

DDDDDDDDDD 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD  CMakeCache.txt DDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CMakeLists.txt 
DDDDDDDDDDDDD  CMakeLists.txt  D  DDDDDDD  CMake  D  DDDDDDDD 
DDDDDDDDDDDD  CMake  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  CMakeLists.txt  DDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  CMake  D  D  D  D  D  D  include  D  add—subdirectory  D  D  CMake  DDDDDDD 

□  □□□□□  C++D  DDDDDDDDDDDDDDDD  CMake  DDDDDDDDDDDDD 
DDDDDDD  add_library  Q  ifQ  add.executableQ  add_subdirectoryQ  □  □  □  include 
DDDDDDDDDDDDDDDD  CMake  □□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDD  CMake  DDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDD  CMake  □□□□□  "口 

□  CMake  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  CMakeCache.txt  DDDDDDDDDDD  CMake 
DDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  CMake  □□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD  CMake  DDDDDDDDD  cmTarget  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDD  cmMakefile DDDDDDDDDDDDD 
cmMakefile  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  cmMakefile  □□□□□□□ 
DDDDDDDDD  cmTarget DDDDDDDDDDDDDDDDDD 


□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  CMake  D  DDDDDDDDDDDDDDD 

□  (□□□□□□□□□□□□□□□□□□□□□□)□□□□□□□□□□□  Visual  Studio 

□  □□  IDE  □□□□□□□□□□  make  □□□□□□□□  Makefile  □□□□□□□□□□□ 

DDDDDDDD  CMake DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  5.1 D  D  D  D 


Configure  Step 


Generate  Step 


Read  CMakeCache. 


CMakeLists.txt  Files 


Write  CMakeCache.txt 


Write 
Makefiles  or 
projects 


D  5.1:  CMake  D  □□□□□□□ 
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cmake: 

一 controls  the  cmake 

process 

一 can  be  created  and 

used  in 

various  GUIs 

Has  one 


、f 


cmGlobalGenerator 

一 abstract  base  class 

- child  classes  responsible  for 

platform-specific  build 

process 

Has  many 

、 

cmLocalGenerator 

一 abstract  base  class 

- child  classes  responsible  for 

platform-specific  build  file 

generation 

Has 

、 

cmGlobalUnixMakeTi LeGenerator 

cmGlobalVisualStudio6Generator 

cmGlobalVisualStudio7Generator 


_ 


Derive  from 


cmLocalUnixMakeTi LeGenerator 

cmLocalVisualStudio6Generator 

cmLocalVisualStudio7Generator 


Derive  from 


cmMakef ile 

一 Stores  all  the  information 
parsed  from  a  CMakeLists . txt 
file 

一 List  of  targets  and  variables 

- Optional  flags 

一 し ist  of  "Libraries 

一 List  of  include  paths 

一 Parses  CMakeLists . txt  files 


cmCommand 

- abstract  base  class 

一 child  classes  responsible  for 

implementing  all  commands  in 

CMake 


八 


Derive  from 


cmRemoveCommand 
cmSetCommand 
cmAddTest Command 


D  5.2:  CMake  □□□□□□□□ 


CMake:  □  □  □  □  □ 
CMake  DDDDDDDD 

CMake  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD  C++D  DDDDDDDDDDDDDD  5.2Q  D  D  D 

D  D  D  CMakeLists.txt  DDDDDDDDDDDDD  cmMakefile  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  cmMakefile  □□□□□□□ 
CMakeLists.txt  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□  lex/yacc  DDDDDDDD  CMake  DDDDDDDD  CMake  □□□□□□□ 

DDDDDDDDDDDD  CMake  DDDDDDDDDDDDDD  lexD  yacc  □□□□□□ 
DDDDDDDDDDDDDD  lexD  yacc □□□□□□□□□□□□□□□□□□□□□□ 
source  D  DDDDDDDDDDDDD 
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CMake  DDDDDDDDDDDDD  cmCommand  DDDDDDDD  CMake  □□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  cmUnsetCommand  DDDDDDDDDDDD 
DDDDDDDDD 
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virtual  const  char 大 GetTerseDocumentation() 

return  "Unset  a  variable,  cache  variable,  or  environment  variable. 

大 More  documentation. 

大 / 

virtual  const  char*  GetFullDocumentation() 
return 

" unset(<variable>  [CACHE])\n" 

"Removes  the  specified  variable  causing  it  to  become  undefined. 
"If  CACHE  is  present  then  the  variable  is  removed  from  the  cache 
"instead  of  the  current  scope . \n" 

"<variable>  can  be  an  environment  variable  such  as:\n" 
" unset(ENV{LD— LIBRARY— PATH})\n" 

"in  which  case  the  variable  will  be  removed  from  the  current  " 
"environment  ノ'； 


□  □□□□□□ 

CMake  DDDDDDDDDDDDDDDDDDDDDDD  Fortran  D  CD  D  D  C++  D  D  D 
DDDDDDDDDDDDDDDDDD  (IDE) □□□□□□□□□□□□□□□□□□□□ 

□  □□IDE  □□□□□□□□□□  CMake  DDDDDDDDDDDDDDDDDD  IDE  DDD 

□  □□□□□  CMake  D  IDED  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDD  IDED  DDDDDDDDDDDDDDDDDDDDDDD  IDEQ  DDDDDDDDD 
DDDDDDDDD 

Makefile  □□□□□□□□□□□  make  DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDD  CMake  □  □  □  □  □  CD  C++D  Fortran  □□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDD  CMake  D  DDDDDDDDDDDDDDDDDD 
D  D  D  D  D  CMake  DDDDDDDDDDDD  make  DDDDDDDDDDDDDDDDDD 
D  D  CMake  DDDDDDDD 

D  D  D  D  D  CMake  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  depend .make 口  flags.makeD  build. makeD  DDD  Dependlnfo. cmake 口  4Q  D  D  D  D  D 

□  □□□□□□  D  Ddepend.  makeQ  D  DD  D  DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD  flags.makeD  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Dependlnfo.  cmake 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDD  build,  make  DDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDD.hDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


CTest  D  D  D  CPack 

DDDDDDDD  CMake □□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
cmake  D  GUI  D  D  D  D  D  D  CMake  DDDDDDDDDDDDDDDDD  CTest  D  D  D  D  D 
DDDDDDDDD  CPack  DDDDDDDDDDDDDD  CTest  □  CPack  D  CMake  D  D  D 

DDDDDDDDDDDDDD  CMake  D  □□□□□□□□□□□□□□□□□□□□□□□ 

□□□□□□□ 

□  □□□□□  ctest  DDDDDDDDDDDDDDDD  CTest  □□□□□□□□□□□□ 
D  D  add—test  DDDDDDDDDDDDDDDDDDDDDD  CTest  DDDDDDDDD 

□  □□□□□□  CDash  DDDDDDDDDDDDDDDDDDDDDDDDDDD  CTest  □ 
CDash  D  DDDDDDDDDDDDDDDDDDD  Hudson  D  DDDDDDDDDDDDDD 

□  □□□□□□  CTest  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CDash 
DDDDDDDDDDDDD  Hudson  DDDDDDDDDDDDDDDD  ssh  □□□□□□ 
Hudson  DDDDDDDDDDDDDDDDDD 

□  □□□□□  cpackQ  DDDDDDDDDDDDDDDDDDDDDDD  CPack  D  D  D  D 
CMake  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  Windows  DDDDDDDDDDDDDDD  NSIS  DDDDDDDDDDDDDDDDDD 
D  D  D  D  CPack  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  NSIS  DDDDDDDDDDDDDDDDDDDDDD  CPack  D  DDDDDDDDD 

D  D  D  D  RPMQ  Debian  .debQ  D  D  D  D  .tar  口  .tar.gzQ  DDDDDDDDD  tar  D  D  D  D 

D  D  D  D 


□□□□□□□□□□□□□□ 

DDDDDDDDDDDD  CMake  DDDDDDDDDD  CMake  DDDDDDDDDDD 
DDDDDDDDD  CMake  D  DDDDDDDDDDDDDDDDD  QtD  DDDDDDDDD 
DDDDDDDDDDDDDDDD  curses  DDDDDDDDDDDDDDDDDD  GUID  D 
CMakeCache.txt  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  configure (口  □  )  □  generate(D  D)DDDDDDDDDDDDDDDDDDDDDD 

D  D  CMake  DDDDDDDDDDDDDD  curse  □  □  □  □  GUID  D  Unix  D  D  TTY  □  □  □  □ 

D  D  D  D  D  CygwinD  DDDDQtD  GUID  DDDDDDDDDDDDDDDDDDDDDD 
D  GUI  □  □  □  □  □  5.3  D  D  5.4  □  □  □  □ 
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一 deuelopncnt 


c]  to  conf iour©         Press  [g]  to  generate  and  «xit 

h]  for  help  Preee  [q]   to  quit  without  generating 

t ]   to  toqqle  advanced  mode  ( Current  In  Off) 


D  5.3：  DDDDDDDDDDDDDDDD 


Wnere  is  Ihe  source  code:    [c:A»ftnwi^r  Buids/CMske  IBrowse  Soifce...| 

Where  U  bid  the  brahet:  C;^»ftm»nWy  BJds/CMake*uld26   一  I  BnmseBiid...  I 


Press  ConfigLre  to  i^xlate  and  dSptay  new  vakjes  ri  red,  then  press  Generate  to  generate  tetected  txJC  Se». 


f onflgure 」 ； eiefa 色     Qrrent  Gcneritorr  Uhbi  W^aifci 


D  5.4：  DDDDDDDDDDDDDDDDDD 


D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

D  D 

DDDDDDDD 

口  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

D  D 

DDDDDDDD 

口  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

D  D 

DDDDDDDD 

口  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDD  CMakeLists 

txt 

DDDDDDDD 

口  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

D  D 

DDDDDDDD 

口  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

D  D 

DDDDDDDD 

口  D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

D  D 

DDDDDDDD 

口  D 

D 

D 

D 

D 

GUI  口 

"generate"  DDDDDDDDDDDD  configure  □ 

D  D 

DDDDDDDD 

口  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

口  D 

D 

D 

D 

D 

D  D  D 

generate  DDDDDDDDDDDDD 

r  r  r  r 

p  p  p  p 
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CMakeD  □  □  □ 

CMake  DDDDDDDDDDDDDDDDDDDDDDDDDD  CMake  □□□□□□□ 

DDDDDDDDDDDDDD  CMake  D  DDDDDDDDD  (CMakeQ  CTest 口  CPackQ  D  D 


CDash)  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDD  CMake □□□□□□ 

i j  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i _ i  i _ i  i _ i  i _ i  i j  i j 

D 

D 

D 

(CTest 

□  □□□)□□□□□□□□  CDash  DDDDDDDDDDDDDDDDDDD 

L J     L J     L J     L J    ノ    1 1     1 1    1 1    1 1     1 1     1 1     1 1     1 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1  1 _ 1     1 J     1 J 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

i j  i j  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i i  i j  i j 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CMake  □ 

D 

D 

D 

D 

D 

D 

nnnnnnnn  nn  n  n  n  n  n  n  n  rMakp  nnnnnnnnnnnnnnn 

n 
u 

n 
u 

n 
u 

D 

D 

D 

DDDDDDDDDDDD  CMake  □□□□□□□□□□□□□□□□□□□□ 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDD 

5.3    □  □ 

CMakeD  ITKQ  DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDD  CMake  DDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D  D  D 


□  □  □  □ 

D 

D 

D 

D 

D 

DDDDDDDD 

D 

D  CMakeD  DDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

DDDDDDDD 

D 

DDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

DDDDDDDD 

D 

D  CMake DDDDDDDDDDDDDDDDDDDD 

CMake 

D  D 

D 

D 

D 

DDDDDDDD 

D 

DDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

□  CMake  2.6  □  □ 

D 

DDDDDDDDDDDDDDDDD  CMake  □  □  □  □ 

D  D  D 

D  D 

D 

D 

D 

DDDDDDDD 

D 

DDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

DDDDDDDD 

D 

D  D  D  D  CMake  D  □□□□□□  CMakeLists.  txt  D  D 
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Eclipse  DDDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□  3.0D  3.4Q  D 
DD4.0DDDDDDDDDDD 
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D  D  D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDD  Eclipse  DDDDDDDD 
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D  D 
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D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDD  Eclipse  DDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

D 

Java  Development  Tools  (JDT)  DDDDJDTDDDDDDDDDDD 

Java  口 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 
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Eclipse  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  Eclipse  SDKQ  D  D 
口  □□□□□□□□□□□□  Eclipse  □□□□□□□□□□□□□□□□□  Java  □□□□  口 
口 □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  口 
口 □□□□□□□□□□□□ 


D  7.1：  Java  D  D  D  D  D  D  D  D 
DDDDDDDD  Eclipse  SDK  D  DDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□[J  JDT  (Java  Development 
Tools)  口  ロロ  口  PDE  (Plug-in  Development  Environment)  口  口 

DDDDDDDD 

Eclipse  DDDDDDDDD  Java  DDDDDDDDDDDDDD  Java  VM  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDD  JAR DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDD  plug-in. xml □□□□□□□ 

DDDDDDDDD  JDT  QD  Java  DDDDDDDDDDDDDDDDD  Plug-in  Development 
Environment  (PDE)  DDDDDDDDDDDD  Eclipse  DDDDDDDDDDDDDDDDD 
Eclipse  D  □□□□□□  JavaQ  DDDDDDDD  JavaQ  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD  HTML □□□□□□□□□□□□□□□□□□□□□□□ 口 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
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eposito;y.iools\5c;ipis\builcHntJARs.xmi 


ノ 


£l  =  EH 二  一〕  D レ； 二：」；〕 S 


Kim  Moir 113 


D  D  D  plugin.xml D  requires  DDDDDDDDDDDDD  org. eclipse. ui  D  D  D  D  D  D 

plugin.xmlQ  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDD 

<?xml  version="1 . 0"  encoding="UTF-8"?> 
<plugin 

id="org. eclipse. ui" 

name="%Plugin. name" 

version="2. 1.1" 

provider-name="%Plugin. providerName" 
class="org. eclipse. ui . internal. UIPlugin"> 


<runtime> 

く library  name="ui . jar 
ぐ export  name="*"/> 
ぐ packages  prefixes 

</library> 
</runtime> 
<requires> 

く import  plugin 

く import  plugin 

く import  plugin 


"org. eclipse. ui"/> 


org. apache . xerces'7> 
org. eel ipse. core. resources'7> 
org. eclipse. update. core"/> 


く import  plugin: 
く import  plugin: 
く import  plugin: 
</requires> 
</plugin> 


'org. eclipse. text"  export="true'7> 

'org. eclipse. ui .workbench . texteditor"  export="true'7> 
'org. eclipse. ui .editors"  export="true"/> 


Eclipse  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  Eclipse  DD  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDD  public  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  APIQ  DDDDDDDDDDDDDDDDD 
□  □□□□□□□□□□□□□  Eclipse  D  □□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDD  org. eclipse. ui  DDDDDDDDDDDD  actionSetsQ  D  D  D  D  D 

<extension - point  id="actionSets"  name="%ExtPoint . actionSets" 

schema="schema/actionSets.exsd"/> 
<ex tens ion-point  id="commands"  name="%ExtPoint . commands" 

schema^" schema/commands . exsd"/> 
<extension - point  id="contexts"  name="%ExtPoint .contexts" 

schema="schema/contexts . exsd"/> 
く extension - point  id="decorators"  name="%ExtPoint . decorators" 

schema="schema/decorators . exsd"/> 
<extension - point  id="dropActions"  name="%ExtPoint . dropActions" 

schema="schema/dropActions.exsd"/>  = 
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D  D  D  D  D  D  org. eclipse. ui.actionSetQ  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

<?xml  version="1 . 0"  encoding="UTF-8"?> 
<plugin 

id="com. example. helloworld" 
name="com. example . helloworld" 
version="1 . 0 . 0"> 
<runtime> 

く library  name 二'' helloworld. jar"/> 
</runtime> 
<requires> 

<import  plugin="org. eclipse. ui'7> 
</requires> 
<extension 

point="org. eclipse. ui .act ionSets"> 
OctionSet 

label="Example  Action  Set" 
visible="true" 

id="org. eel ipse. helloworld. act ionSet"> 
<menu 

label="Example  &Menu" 
id="exampleMenu"> 
<separator 

name="exampleGroup"> 
</separator> 
</menu> 
Oction 

label="&Example  Action" 
icon=" icons/example . gif " 
tooltip 二'' Hello,  Eclipse  world" 

class="com. example . helloworld . actions . ExampleAction" 

menubarPath="exampleMenu/exampleGroup" 

toolbarPath="exampleGroup" 

id="org. eel ipse. helloworld. act ions. ExampleAction"> 
</action> 
</actionSet> 
</extension> 
</plugin> 

Eclipse  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  Eclipse  D  DDDDDDDDDDDD  APIQ  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  Eclipse  □□□□□□□□□□□□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□ 
□□□)□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDD  org.eclipse.ui.actionSet DDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


( Resource  -  Welcome  -  Eclipse  Platform 

File   Edit   Navigate   Search  Project 

Example  Menu  Run   Window  Help 

^  Example  Action 

□  7.2:  Example  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

package  com. example . helloworld . actions ； 

import  org. eclipse. j face. action . I Act ion ； 

import  org. eclipse. jf ace. viewers. I Selection; 

import  org. eclipse. ui . IWorkbenchWindow; 

import  org. eclipse. ui . IWorkbenchWindowActionDelegate; 

import  org. eclipse. jface. dialogs. MessageDialog; 

public  class  ExampleAction  implements  IWorkbenchWindowActionDelegate 
private  IWorkbenchWindow  window; 

public  ExampleAction ()  { 


public  void  run(IAction  action)  { 
MessageDialog.openInformation( 
window. getShell() ， 
"org. eclipse. helloworld" ， 
"Hello,  Eclipse  architecture  world") ； 


public  void  select ionChanged(IAct ion  action,  ISelection  selection) 


public  void  dispose()  { 


public  void  init (IWorkbenchWindow  window) 
this. window  =  window; 


D 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D  D 

D 

D 

D  D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  "Hello,  Eclipse  architecture  world"  □□□□□□□ 

□  □□□□□□ 

DDDDDDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD 

Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □  □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  7.3  □□□ 

D  D  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  7.3：  D  D  D  Eclipse  DDDDDDDD 


□  □□□□□□  Eclipse  D  DDDDDDDDDDDDDDDDDDDDD  UIQ  D  D  D  Eclipse 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDD  JavaD  DDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD 

Eclipse  □□□□□□□  Standard  Widget  Toolkit  (SWT)  □  JFace  DDDDDDDD  SWT  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ OS  □ 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□  OS  □□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□  OS  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□□□□□□□  OS  □□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDD 

□  □□□□□□■□□□□□□□□□□□□□□□□□□□□□□□□■□□DO 

□  □□□□□□□□□□□□□□□□□□□□□  OS  □□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  OS  □□□□□□□  OS  □□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□OS 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□(□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

D  D  Windows  Presentation  Framework  (WPF)  □□□□□□)□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDD OS DDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□  OS  □□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDD  Smalltalk-80  DDDDDDDDDDD  Smalltalk-80  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  Smalltalk  D  DDDDDDDDDDDDDDDDDDD  Smalltalk  D  DDDDDDDD 
DDDDDDDDDDDDDDDD 

C  D  C++D  □□□□□□□□□□□□□  Java  □□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDD  Abstract  Window  Toolkit  (AWT)  □  □  AWT  □□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDSunDDDDD  AWTQ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD  SwingD  DDDDDDDDDDD 
DDDDDDDDDD DD DDDDDDDDD 

1999  D  D  D  OOTID  JavaQ  □  □  □  VisualAge  Micro  Edition  Q  DDDDDDDDD  VisualAge 
Micro  Edition  DDDDDDDDDD  Swing  DDDDDDDD  OTID  Swing  □□□□□□□ 

□  □□□□□□  Swing  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  OTIDD  Smalltalk-80  □  □  □ 

D  D  Smalltalk  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Smalltalk  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDD D  DSWTQ DDDDDDDDDDD 

D  D  D  VisualAge  Micro  Edition  □  SWT  □□□□□□□  Eclipse  □□□□□□□□□□□□□ 

□  □□□□□  SWT  DDDDDDDDDD  Swing  □  □  □  □  SWT  □□□□□□  Eclipse  □  □  □ 

□  □□□□□  JavaQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse 
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D  D 
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D  D 
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D  D 

D 

D 

D  D  SWT  DDDDDDDDDD  Java  □□□□□□□□□□□□□□□□□  Eclipse 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  JavaQ  D  D 
DDDDDDDDDDDDDDDDDD 

Eclipse  SDKQ  D  Linux  Q  Windows  Q  D  DDDDDDDD  2010  D  D  D  D  D  D 10D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Java  □ 
DDDDDDDDDDDDDDDDDDDDDDDD  JavaQ  DDDDDDDDDD 
DDDDDDDDDDDDD  Eclipse □□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDD SWTQ DDDDDDDDD 
JFace  D  SWT  DDDDDDDDDDDDDDDDDD  Ui  □□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  SWTQ  D  D  D  JFace  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  JFace  □  □  □  □  Java  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD HTML  □□□□□□ 
DDDDDDDDDDDDDDD XMLQ DDDDDDDDDDDDDDDDDDDDDD 

D  (Table  of  Contents:  TOC)  □□□□□□□□□□□□□□□□□□□  TOC  □□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
org.  eclipse  -  help  -  toe  DDDDDDDDDDDDDDD  org.eclipse.platform.doc.  isv 
D  plugin.xmlQ  D  D  D  D  D  D 

<?xml  version="1 . 0"  encoding="UTF-8"?> 

<?eclipse  version="3 . 0"?> 

<plugin> 


-- Define  primary  TOC 

<extension 

point="org. eclipse. help. toe" 
<toc 

file="toc.xml" 
prima ry="true"> 

く/ toc> 

<index  path="index"/> 
</extension> 


Define  TOCs 


<extension 

point="org. eclipse. help. toe" 
<toc 
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file 

く/ toc> 
<toc 

file 

く/ toc> 
<toc 

file 

く/ toc> 
<toc 

file 

く/ toc> 
<toc 

file 

く/ toc> 
</extension> 

Apache  Lucene  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


D  D  D  Eclipse  DDDDDDDDDDDD  Tomcat  D  Web  □□□□□□□□□□ 

D 

D  D 

D 

D 

D 

□  □□□□□  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDD3 

Eclipse  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D 

D 

□  □□□□□□  JavaQ  DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D 

D 

DDDDDDDD 

Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

APID 

D 

D 

DDDDDDDD  API  DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  D 

D 

D  D 

D 

D 

D 

□  □□□API  □□□□□□□□□□□□□□  API  □□□□□□□□□□□□□ 

D 

D  D 

D 

D 

D 

□  □□□□□□  APID  DDDDDDDDDDDDDDDDDDDDDD  APIQ 

D 

D  D 

D 

D 

D 

□  □API  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□  Eclipse  D  D  D  D 

DDDDDDDDD  APID  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDAPIDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□ 


= topics— Guide. xml 


="topics— Reference . xml 


="topics— Porting. xml 


=" topics— Questions . xml 


="topics_Samples. xml 


Java  Development  Tools  (JDT) 

JDTDDDDDDDD  JavaQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  Java  SDK  D  Eclipse  D  DDDDDDDDD 
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□  □□□SDK  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  JDTDDDD 
DDDDDDDDDDDDD  Eclipse  □  □  □  Java  □□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDD  VisualAge  Micro  Edition  DDDDDDDDDDDDD 
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IDED 
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D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDD  Eclipse  □  Java  □□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □  □ 

DDDDDDDDDDDDDD  -javaQ  D  DDDDDDDDDDDDDDD  (.class  □  □  □ 

□  )□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□(□□□□ 

□□□□□□□□□)□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Java  □ 

DDDDDDDDDDDDDDDDDDDDDDJDTDDDDDDDDDJavaDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDD 


□  □□□□□□□□  (PDE) 

DDDDDDDDD  (Plug-in  Development  Environment:  PDE)  DDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □  □  □  □  □ 
D  D  D  D  D  Eclipse  DDDDDD  Java  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  pded  D  D  D  PDE  Build  D  D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  AntD  D  D 
DDDDDDDDDDD 


7.2    Eclipse  3.0:  □□□□□□  RCPD  □□□□□□□□ 

□  □  □  □  □ 

Eclipse  3.0  □□□□□□  □  Eclipse  □□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDD  3.0  D  D  D  D  Eclipse  D  D  D  D  D  D 
D  D  D  D  D  Eclipse  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  plugin.xmlQ  D  D  requires  D  DDDDDDDDDDDDDDDD  AQ  D  D  D  D  D  B 

D  require  □□□□□□□□□  BQDDDDDD  Java  □□□□□□□□□  (□□□□□□□ 

DDDD)DDDDDADDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□  3.0  □□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□□□□ 

□  □□□□□□  Eclipse  SDKD  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD 

Equinox  Q  □□□□□□□  Eclipse  □  □□□□□□□□□□□□□□□□□□□□□□  Equinox 

DDDDDDDDDDD  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □ 厘 □  Jakarta  Avalon  □  □  □  OSGi  □□□□ 厘 □□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDD  Jakarta  Avalon  D  DDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Equinox 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  OSGi  □  □  □  □  OSGi  DDDDDDDDDDDD  OSGi  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 鳳 □ DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  OSGiD  DDDDDDDDDDDDDDDDD 

D  D  D  Equinox  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  Eclipse 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD  Eclipse  DDDDDDDDDDD 
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Equinox  D  DDDDDDDDDDDDDDDDD  OSGiD  DDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDD  OSGi DDDDDDDDDDDDDDDD 
DDDDDDDDDD  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  Linux  DDDDDDDDDDD  Windows  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  OSGi DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Oscar (口 

D  Apache  Felix)  □  IBM  □  Service  Management  Framework  (SMF)  □□□□□□□  Oscar  □  □ 
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DDDDDDDDDDDDDDDDDDDDDDDDD  SMFQ  □□□□□□ 
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DDDDDDDDDDDDDDDDDDDDDDD  Equinox  □  □  □  □  □  OSGi 
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DDDDDDDDDDDD 
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D  D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDD  3.0DDDDD 

D  D 

D 

D  D 
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D 

DDDDDDDDDD  Eclipse  3.0  DDDDDDDDDDDDDDDDDDD 

D  D 

D 

DD 
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D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  D  D  D  D 

D  D 
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D  D 

D 

D 

Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 
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D  D 

D 

D 

DDDDDDDDDD 

OSGiD  DDDDDDDDDD  Eclipse  D  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  plugin.xml 
DDDDDDDD  OSGiD  DDDDDDDDDDDDDDDD  plugin.xml D  D  □□□□□□ 
DDDDDDDD  Eclipse  D  DDDDDDDDDDDDDDDDD  meta-inf/manifest.mf  □ 
DDDDDDDDD  OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□  PDEQ  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD  the  org. eclipse. ui  DDDDDDDDDDDDDD 

□  □□□□□ 

Manifest-Version: 1 .0 
Bundle-ManifestVersion:  2 
Bundle-Name :  %Plugin . name 

Bundle-Symbol icName :  org. eclipse . ui ；  singleton : =true 
Bundle-Version :  3.3 .0. qualifier 
Bundle-ClassPath: . 

Bundle-Activator:  org. eclipse . ui . internal . UlPlugin 
Bundle-Vendor :  %Plugin. providerName 
Bundle-Localization:  plugin 

Export-Package :  org. eclipse. ui . internal ； x - internal : =true 
Require - Bundle:  org. eclipse. core . runtime ; bundle- version=" [3 . 2. 0 ,4. 0 . 0) " , 
org.eclipse.swt;bundle-version="[3.3.0,4.0.0)";visibility:=reexport, 
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org.eclipse. jf ace; bundle- version^" [3. 3. 0,4. 0.0)"; visibility :=reexport, 

org. eclipse. ui. workbench; bundle - version:" [3. 3. 0,4. 0.0) visibility :=reexport， 

org. eclipse. core. expressions; bundle - version? [3. 3.0,4.0.0)" 
Eclipse-LazyStart:  true 

Bundle-RequiredExecutionEnvironment :  CDC - 1 . 0/Foundation-1 .0，  J2SE-1 .3 

Eclipse  3.1 □□□□□□□□□□□□□□□□□□□□□□  (BREE)  □□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  JavaQ  D  D  D 
JavaQ  DDDDDDDDDD  OSGi  D  D  DDDDDDDDDDDD  OSGiD  DDDDDDDD 
DDDDPDEDDDDDDDDDDPDEDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  classpath  DDDDDDDDDDDDDDDDDDDDDDDDD  J2SE-1.4  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
OSGiD  DJavaDDDDDDDDDDDDDDDDDDDDDDD  OSGiD  DDDDDDDD 


D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDD  classpath  D  □□□□□□ 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDD  OSGiD  DDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDAPIDDDDDDAPIDDD 

D 

D 

D  D 

D  D 

D 

D 

DD 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD  Require- 

Bundle 
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□  □  □  org. eclipse. ui  □  □  □  □  □  org. eclipse . core . runtime  □ 
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D  D 
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D  D 

3.2.0  D  D  4.0.0  DDDDDDDDDDDDDDDD 

D  7.4：  OSGi  DDDDDDDDDDDD 


OSGiD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  D  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D  OSGi  DDDDDDDDDDDDDDD  OSGi  DDDDDDDDDDDDDDDDDDD 
D  D  D  installedD  DDDDDDDDDDDDDDDDDDDDDDDDDD  resolved  口  □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDm  starting  口 


nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

n 
U 

n 
U 

n 
U 

n 
U 

n  n  n 
U  U  U 

n  n  n 
U  U  U 

nnnnnnnnnnnnnnnnnnnnnnnnnn  o^t^^n  n  n 
UUUUUUUUUUUUUUUUUUUUUUUUUU  activey  U  U 

n 
U 

n 
U 

n 
U 

n 
U 

n  n  n 
U  U  U 

n  n  n 
U  U  U 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

n 

u 

n 

u 

n  n  n 

u  u  u 

n  n  n 

u  u  u 
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D  D  D  stoppingD  DDDDDDDDDDDDDDDDDD  uninstaller 
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D  D  D 

D  D  D 

D  D  D  D  D 

API  DDDDDDDDDDDDDDD  API  DDDDDDDDDDD 
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D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D  D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDD  OSGi  □  □  □  □  7.5  □ 

D 

D 

D  D  D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

3.3.0.V20070625 


Major 

Minor 

Service 

Qu3lifi6「 

Breaking 
API 

New 
API 

Bug  fix 

Build  id 
or 

SCM  tag 

D  7.5：  DDDDDDDDDDD 


OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDDDDDDDDDD  id  D  version  □  □  □  □ 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDDDDD  Eclipse  □□□□□□□□□□□□ 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDD-DDDDDDDDDDDDDDDDD 

D  D  D 

APID 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDDDDDDD  (major) □□□□□□□□□ 

APID 

D  D  D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDD  (minor)  DDDDDDAPIDDDDDD 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D 

D 

□  □□□□□  (service)  DDDDDDDDDDDDDDDDDD 

D  D  D 

D  D  D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDDD  id  D  D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD  OSGi  □  □ 

D  D  D 

D  D  D 

D 
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D 

D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D  D 
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D  D 

D 

DDDDDDDDDDDDDDD  OSGi  DDDDDDDDDDDDDD 

D  D  D  D 
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D  D 

D 

D  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D 

D 

D 

D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD 

Java  □□□□□□□□□  □  main  DDDDDDDDDDD  Eclipse  DDDDDDDDDDD 
DDDDDDDDDDDD  Eclipse  DD  DDDDDDDDDDDDDDDDDDDDDDDD 

Eclipse  IDE  []  DDDDDDDDDDDDDDD  org. eclipse,  ui.  ide.  workbench  D  D  D  D  D 
org. eclipse,  ui.ide.  application  Q  DDDDDDDDDDDDDD 

<plugin> 

<extension 

id="org. eclipse. ui . ide. workbench" 
point="org. eel ipse. core. runtime. applications'^ 
<application> 
<run 

class="org. eclipse. ui . internal . ide.application. IDEApplication"> 

</run> 
</application> 
</extension> 
</plugin> 

Eclipse  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDAntDDDDD  JUnitQ  DDDDDDDDDDDDD 
□□□□□□□ 


□  □□□□□□□□□□□□□□□□□  (RCP) 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□  IDE 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  (RCP) DDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  JavaQ  DDDDDDDDDDDDDDDDD 

Eclipse  □  IDE  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□  RCPD  DDDDDDDD  IDEQ  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD RCPD  DDDDDDDDDDDDDDDDD 
D  D  D  D 

RCP  DDDDDDDDDDDDDDDD  NASA  DDDD  DDDDDDDDDDDDDDD 
DDDDDDDDDDDDD  RCP  DDDDDDDDDDDDDDDDDDDDDDDD DD 
DDDDDDDDDDDD  BioclipseQ  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD RCP  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDAPIDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  7.6:  Eclipse  3.0  □□□□□□□□ 


D  7.6  D  D  D  3.0D  DDDDDDDDDDDD  Eclipse  Runtime  D  DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  OSGiD  DDDDDDDDDDDDDDDDD 

□  □□□□□  Eclipse  □□□□□□□□□  IDE  □□□□□□□□□□□  RCP  □□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


7.3    Eclipse  3.4 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  FirefoxQ  □□□□□□□ 
DDDDDDDDD  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  DD  DDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  pdeq DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (D  7.7 
□  □  □  ) 口 


D  7.7:  Eclipse  3.3  SDK  □□□□□□□□□□ 
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Eclipse  DDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDD 

D  D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDD 

D  D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDD 

PDED  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
feature,  xml DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDD  org.  eclipse,  launcher. gtk.  linux. x86_64  D  DDDDDDDD  OS(os) 

DDDDDDDDDD  (ws)D  DDDDDDDDDD  (arch)  DDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□  OSGi  DDDDDDDDDDDD 

く？ xml  version="1 . 0"  encoding 二" UTF - 8"?> 
<feature 

id="org. eclipse. rep" 

label="%featureName" 

version="3 . 7.0. qualifier" 

provider-name="%providerName" 
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plugin="org. eclipse. rep" 

image 二'' eclipse— update— 1 20.jpg"〉 


<description> 

%description 
</description> 

<copyright> 

%copyright 
</copyright> 


く license  url="%licenseURL"> 

%license 
</license> 


<plugin 

id="org. eel ipse. equinox. launcher 
download - size="0" 
install - size="0" 
version="0.0.0" 
unpack="false"/> 


<plugin 

id="org. eclipse. equinox. launcher. gtk. linux. x86_64 

os="linux" 

ws="gtk" 

arch="x86_64" 

download - size="0" 

install - size="0" 

version="0.0.0" 

f ragment="true'7> 


Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  Eclipse DDDDDDDDDDDDDDDDDDDDD 

ibm. icu 

eclipse . core . commands 
eclipse . core. conttenttype 
eclipse. core. databinding 
eclipse. core. databinding. beans 
eclipse. core. expressions 
eclipse. core. jobs 
eclipse. core. runtime 
eclipse. core. runtime. compatibility. auth 
eel ipse. equinox. common 
eclipse . equinox . launcher 
eclipse . equinox . launcher. carbon . macosx 
eclipse. equinox. launcher. gtk. linux. ppc 
eel ipse. equinox. launcher. gtk. linux. s390 
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org. eclipse. equinox . launcher. gtk. linux . s390x 
org. eclipse. equinox . launcher. gtk. linux . x86 
org. eel ipse. equinox. launcher. gtk. linux. x86_64 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDD-DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDzipDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  EcUpseD  DDDDDDDDDDDDDDDDDDDDDDDDDDPDEDDDDDD 


D  D 

D 

D 

□□□□□□□ 

D 

D  D  D  D  Eclipse  RCPD  DDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

2008 D  3DDDP2DDDDDD  SDK □□□□□□□□□□□□ 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDD  p2 □□□□□□□□□□□□□□ 

P2DDD 

Equinox P2 DDDDDDDDDDDD  (IU) DDIUDDDDDDDDDDDDDDDDD 
DDDDDDIDDDDDDDDDDDDDDDDDDDDDDDDDDD(DDDDDDD) 


D  D 

D 

D  D  (DDDDDDDD)DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDDDDDDDDD  org.eclipse.swt.gtk.linux.x86  D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

Linux  gtk  x86  DDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

□  □p2D  □□□□□□□□□□□□□□□□□□□□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 


D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDD  IU  □□□□□□□□□□  Eclipse  SDKQ  D  D  D 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□ 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDIUDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

□  □□  OS  □□□□□□□□□□□□□□□□□□□□□□□□□□ 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 
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D  7.8:  P2  □  □  □ 


DDDDDDDDDD  Eclipse  SDKQ  D  Eclipse  □□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDD  Linux  □  □  □  □  □  Eclipse  □  RPM  □□□□□□□□□□□□□ 

□  □□□□ 薦 □□□□□□□□□□□□□□□□□□□  p2  □□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□  p2  □□□□□□□□□□□□□□□□  Eclipse  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDP2DDDDDDDDDDDDDDD  EcipseSDK 

□  □□□□□□□□□□□□□□□□□□□□□□□□□  RCPD  OSGi DDDDDDDDD 

Equinox  □  □  □  □  □  Eclipse  Communication  Framework  (ECF)  □  □  □  □  □  Eclipse  □□□□□□ 

□  □□□□□□□□□  p2  □□□□□□□□□□□□□□□□□□□□□□□□□□□ 

P2D  SDKQ  DDDDDDDDDDD  Eclipse  D  D  DDDDDDDDDDDDDDDDDD 
DDDDDDDD  Eclipse  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  ziPD  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  Eclipse  D  DDDDDDDDDDDDD  JARD  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  site.xml 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
P2  □□□□□□□□  p2  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  Equinox  □□□□□□□□□□□□□□□□□□□□□□□□□□□  P2  □□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  Foundation  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDP2DDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


7.4    Eclipse  4.0 


D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D 

DDDDDDDDDDD?DDDDDDDDDDDDDD? 

D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D 

□  □□□□"?  2007  D  D  D  D  Eclipse  □□□□□□□□□□□ 

D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDD  Eclipse  □ 

D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D 

DDDDDDDDDDDD  API  D  D  D  D  D  Eclipse  □  □  □ 

D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D 

D  D  D  D  D  2008  DDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D 

D 

D 

D 

D 

DD 

D  D  D  D 

□  □□□□□  Eclipse  D  DDDDDDDDDDDDDDDD 

D 

D 

DD 

D 

D 

D 

D 

D 

D  D 

D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

2010  [ 

1 7  □  □  □  Eclipse  4.0  □□□□□□□□□□□□□□□□□ 

D 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

□  □□□□□□□□□□□□□□□□□□□□□□□□□  3.6  □□□ 

D 

D  D 

D 

D 

D 

D 

D 

D  D 

SDK  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDD  3.0  D  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□  APID  DDDDDDDDDDDDDDDDDDDDDDD  APIQ  □□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 4.0 DDDDDDD  Eclipse 
4DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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口  7.9:  Eclipse  4.0  SDK  Early  Adopter  Release 


□  □□□□□□□□ 
4.0  D  D  D  Eclipse  Modeling  Framework  (EMFgc)  □□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD  SWTQ DDDDDDDDDDDDDDDD  SWTQ D  D  D  D  D 
DDDDDDDDDDDDD4.xDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DXMIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  7.10D  □□□□□□  4.x  D  DDDDDDDDDDDDDDDDDDDD 


□□□□□□□□□□□□ 

Eclipse  DDDDDDDDDDDDD  2001  □□□□□□□□□  CSS  □□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  4.0  D  D  D 
DDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDD  org.  eclipse,  platform  D  D  D  D  D  cssQ  D 
DDDDDDDDD 
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D  7.11：  DDDDDDDDDDDDDDDDDD 


D 

D 

D 

D 

D 

Eclipse  3.4.x  □□□□□□□□□□□□□ 

□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D  D  D  Eclipse  3.x  □□□□□□□□□ 

□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

□□□□□□ 

getViewSite() .getActionBarsQ . getStatusLineManager() . setMessage(msg) ； 


Eclipse  3.6  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  Eclipse  4.0  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

Eclipse  4.x  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  iEclipseContext 
□  □□□□□  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  JavaQ  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
4.0  □□□□□□□□□□□□□  OSGi  DDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  7.12：  DDDDDDDDDDDDDDD 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse  3.x 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  Eclipse  4.x  D  DDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDD  Java5D  D  DDDDDDDDDDDD 

□  □  JSR  330  □□□□□□□□  □  @inject  DDDDDDDDDDDDDDDD  Eclipse  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  4.x  □□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD  4.x  D  DDDDDDDDDDDDDDDDDDDDDDDDDD 

©Inject 

IStatusLineManager  statusLine; 
statusLine . setMessage(msg) ； 
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□□□□□□□□□□□□ 

Eclipse  4.0  D  DDDDDDDDDDDDD  APIQ  DDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDD  "the  twenty  things"  □  □  □  □  □  Eclipse 


DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D  D  D 

□□□□□□ 

APIDDDDDDDDDD  API □□□□□□□□□□□□ 

D 

D 

D 

D 

D 

D  D  D  D 

□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDD  Java  □ 

D 

D 

D 

D 

D 

D  D  D  D 

JavaScript  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

APID  D 

□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDD 

7.5  □□ 

Eclipse  D  DDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D  D  D 

□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D  D  D 

□□□□□□ 

□  □  □  Eclipse  DDDDDDDDDDDDD  Eclipse  □  □  □ 

D 

D 

D 

D 

D 

D  D  D  D 

□□□□□□ 

□  □API  □□□□□□□□□□□□□□□□□□□□□□ 

D 

D 

D 

D 

D 

Eclipse  DDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

□  APID 

□□□□□□ 

DDDDDDDDDDDDDDDD  APIQ  □□□□□□□ 

D 

D 

D 

D 

D 

D  D  D  D 

□□□□□□ 

DDDDDDDAPIDDDDDDDDDDDDDDDDDDDDDDDDDDD8DDDAPI 
D  2D  □□□□□□□□□□□□□□□  APID  DDDDDDDDDDDDDD  Eclipse  4.x  D 
DDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 腿 

DDDDDDDDDDDDDDDDDDDDDD  RCPD  DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD DD DDDDDDDDDDDDDDDDDDDDDD 


D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

DDDDDDDDDDDD 

D 

D  D  Eclipse  DDDDDDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

Eclipse  DDDDDDDDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDD  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  Eclipse  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDD  Eclipse  □□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  Eclipse  DDDDDDDDDDDD  http://www.eclipse.org 
□  □□□□□□ 
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Graphite1  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□  Graphite  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  Graphite  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□□□□□□(□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□  )□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

URLQ  DDDDDDDDDDDDDDDDDDDDDDDDDD  Graphite  口  □□□□□□□ 
DDDDDDDDDDDDDDDDD  Graphite  □□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□  Graphite  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDD  Graphite  □□□□□  eDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D  Graphite  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D  Graphite  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□  Graphite  □□□□□□□□□□□□□□  Graphite  □□□□□□□□□□□□ 
(口  □□□□□□□□□□□□)□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDD 


8.1 = 

Graphite  D  D  D  D  Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  whispe  「口  DDDDDDDDDDD  carbonQ  DDDDDDDDD 


^ttp: //launchpad. net /graphite 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDUI 
□  □□□□□  whisper D  Graphite DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD 動 toolD  DDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  whisper □  □  RRDtool 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD  whisper  DDDDDDDDDDD  whisper  □  □ 
D  D  D  D  D  create  DDDDDDDDDDDDDDDDDDDDD  updateQ  D  D  D  D  D  D  D 
DDDDDDDD  fetch  D  D  D  D 


header 

archive 1 

archive  2 

T 

v 

T 

v 

T 

v 

T 

D  8.1：  whisper  D  DDDDDDDD 

D  8.1D  D  D  D  D  DD  whisper  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

(timestamp,  value)  D  D  D  D  D  D  D  update  D  D  D  D  fetch  D  D  D  D  D  D  D  whisper  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD 


8.2  = 

Graphite  DDDDDDDD  carbon-cache  DDDDDDDDDDDDDDDDDDD  carbon 
□  □□□□□□□□□□□□□□□  口  Twisted  DDDDDDDDDDD  Twisted  口口  口  Python 

DDDDDDDDDDDDDDDDDDDDDDD  I/O  DDDDDDDDDDD  Twisted  D  D 
D  D  D  D  carbon  D  D  DDDDDDDDDDDDDDDDDDDDDDDDD  DDDDDDD 
DDDDDDDDDDDDDDDDDD  8.2  D  D  carbon  □  whisper  DDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  Graphite  DDDDDDDDDD  carbon  DDDDDDDDDDD  whisper  D  D  D 
DDDDDDDDDDDD  Graphite  DDDDDDDDDDDDDDDDDDDDDDDDDD 
carbon  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDD  Graphite  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


140  Graphite 


□  8.2:  □□□□□□ 


□  □□□□□  (□□□□□  CPU  □□□□□□□□□□□□□)□□□□□□□□□□□□□ 
D  D  D  D  D  (timestamp,  value)  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  carbon  DDDDDDDDDDDDDDDDDDDDDD  Graphite  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  carbon  □  □  □ 
DDDDDDDDDDDDD  whisper  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  whisper  D  D  D  D  D  D  carbon  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□  servers. www01 . cpuUsage  □  □  .  •  ./servers/ 窗 w01/cpuUsage.wsp  □  □  □  □ 

DDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDD  Graphite  DDDDDDDDDD  carbon 
D  D  TCP  DDDDDDDDDDDDDDDDDDDDDDDD  2003  □□□□□  2D  D  D  D 
DDDDDDDDDDDDDDD  carbon  DDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


2[]  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDOOO 
D  D  D  D  D 
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DD1DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  Unix  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD 

servers. wwwOI .cpuUsage  42 1286269200 

products . snake-oil . salesPerMinute 123 1286269200 

[one  minute  passes] 

servers. wwwOI . cpuUsageUser  44 1 286269260 
products . snake-oil . salesPerMinute 119 1286269260 

DDDDDDDDDD  carbon DDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  whisper  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 


8.3  = 

Graphite  □□□□□□□□□□□□□□□□□□□□□□  URL  Q  D  D  D  API  Q  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  HTTP  GET  D  D 
DDDDDDDDDDDDDDDDDDDDDD  PNGD DDDDDDDDDDDDDDDD 
□□□□□□ 

http: //graphite. example. com/render?target=servers.www01 .cpuUsage& 
width=500&height=300&from=-24h 

D  D  URLQ  DDDDDDDDD  500  x  300  D  DDDDDDDDDDDD  servers.  wwwOI  .cpuUsage 
□  □□□24D  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□  target  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Graphite  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD10DDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD 

target=movingAverage (servers . w 漏 01 . cpuUsage ， 1 0) 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 


口  8.3:  Graphite  口  Composer  Interface 


8.4  □□□□□□□ 

DDDDDDDD  Graphite  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
口  □□□□□□□□ 鼠 □  D  D  APID  DDDDDDDDDDDDDDDDDDDDDDDD 
口 □□□□□□□□□□□□□□□□□□□□□□□□□□□□  htmld DDDDDDDD 
□  □□□□□□ 


target=integral (sumSeries (products. *. salesPerMinute))\&from=midnight 

sumSeriesQ  D  D  D  D  D  D  D  products .  * .  salesPerMinute  D  DDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD  integral  DDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  in  口 

□  □□□□□□□□□□□□□□□□□□□□DO  Graphite  □  □  □  □  □  Composer  UI  □  □  口 

□  □□□□□□□  8.3  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  口 
D  JavaScript  DDDDDDDD  URL  □□□□□□□□□□□ 


graphite 


r 
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<img  src="http: //graphite. example. com/render ?parameters - for - my - awesome - graph 


n  n  n  n  url  □□□□□□□□□□□□□□□□□□□□□ 

i_i  i_i  i_i  i_i  i_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_ii_i 

n  n  n 

i—i  i—i  i_i 

n 

i—i 

□ 

n 

i—i 

n 

i—i 

Graphite  口 

Composer  UI  □□□□□□□□□□□□□□□□□□□□□□□ 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDD  URLDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDD  (Wiki □□)□□□□□□□□□□□□□□□ 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDD 

8.5  □□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDD  Graphite  □ 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

CPU 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD 10D  □□□□□□□□□□□□□□□□  1DDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Graphite  □  □  □ 
10D □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  Graphite  DDDDDDDDDDDDDDDD 

□  D  DjangoQ  DDDDDDDDDDDDDDDDDDDDDDD  memcached  D  □□□□□□ 
DDDDDDDDDDDDDDDDD  memcached3  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

memcached  Q  □□□□□□□□□□□□□□□□□(□□□□□□□□□□□□)□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  memcached  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Graphite 


D  D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Composer  UI  □ 

D  D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

□□□□□□□ 

D  D 

D 

Graphite  口  口 

D 

D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

□□□□□□□ 

D  D 

D 

□  □□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

memcache  口 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

□□□□□□□ 

D  D 

D 

□  □□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

□  □□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

3http: //memcached. org 
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8.6  □□□□□□□ 


60,000 DDDDDDDD  Graphite □□□□□□□□□□□□□□□□  1DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  whisper □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  carbon  □  60,000  □□□□□□ 

□  □□□□  1DDDDDDDDDDDDDDDDDDDDD  carbon  □ 1DDDDDDDD 
DDDlDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD  600,000 DDDDDDDDDDDDD?DDDDD 
DDDD1DDDDDDD?DDDDDDDDDDDDDDDDDDDDDDDD?DDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDD? 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  4D  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (whisper 
DDDDDDDDD  1DDDDDDDD 12  □□□□)□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  whisper  D  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  whisper 
D  update—many DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□ 10D  □□□□□□□□  (120  D 
D 1DDDDDDDDD  (12 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD 

D  D  D  D  D  carbon  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  whisper  D  D  D  D  D  update—many  DDDDDDDDDDDDDDDDDDDD  600,000 


D 

D 

D 

D 

□  □□□  ID  □□□□□□□□□□□  □ 

□  □□□□□□  ID  D  D  D  D  D 

D 

1 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDD 

10DDDDDDDDDDDDD 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD 

D 

D 

D 

D  D 

I/O  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

D 

D 

D 

D  D 

4SSD  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
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DDDDDDDDDDDDDI/ODDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  Graphite  □□□□□□□□  I/O  □□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDD  carbon  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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The  Hadoop  Distributed  File  System 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D 

D  D  D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D 

D  D  D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D 

D  D  D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D 

D  D  D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D 

D  D  D 

D 

D  D 

VoIPQ  IM  □□□□□□□□□□□□□□□□ 

D  D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D 

D  D  D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

OSGi  D  D 

D  D  D 

D 

D  D 

□□□□□□□□□□□□□□□□□□□□□[ 

10.2    Jitsi  D  OSGi  □□□□□□□ 

OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDD  Jitsi DDDDDDDDDDDD 
OSGi  DDDDDDDDDDDDDDDDDDDD  OSGi  DDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD  OSGi  □□□□□□  Java  □□□□□□  Java  □□□□□□□□ 

DDDDDDDDDDDDDDD  JARD  DDDDDDDDDDDDDDD  Jitsi  D  D  D  D  D  D 
DDDDDDDDDDD  Windows  Live  Messenger  DDDDDDDDDDDDDDDDDDD 
XMPP  □□□□□□□□□□□□□□□□□□□□□□□  GUI  □□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Apache  Felix  □  □  □ 
DDDDDDDD  OSGi  DDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□ GUI  □□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  OSGi  DDDDDDDD 
DDDDDDDDD  OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□  OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDD  JavaQ  DDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDD  "Impl"  DDDDDDDDDD  (□□ 
D  ，  ConfigurationServiceImpl)D  OSGi  DDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□□  OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  start  D  stopD  D  D  D 
DDDDDDDDDDDDDDDDDDDDD  Felix  D  JitsiD  DDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD  Felix  □  BundleContext  DDDDDDDDDDD 
D  D  D  D  BundleContext  □□□□□□□  OSGi  DDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
(D 10.1) 口 


Configuration  Bundle 

Activator  w- 


Conf igurationServicelmpl J 
Conf igurationService  ] 


OSGI 

BundleContext 


Configuration  Bundle 


Activator 
started 


〔Conf  lgurationServicelmp 丄 1^  

f    Cont igurationService 


に  OSGI 

BundleContext 


D 10.1：  OSGi  DDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDD  Jitsi  □□□□□□  ConfigurationService 

DDDDDDDDDDDDDDD 
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package  net . java . sip. communicator . service . configuration ； 

public  interface  Conf igurationService 

public  void  setProperty (String  propertyName,  Object  property) ； 
public  Object  getProperty (String  propertyName) ； 

} 

DDDDDDDD  Conf  igurationService  DDDDDDDDDDDDDDD 
package  net . java . sip. communicator. impl . configuration; 

import  java. util . *; 

import  net. java. sip. communicator. service. configuration.*; 

public  class  Conf igurationServicelmpl  implements  Conf igurationService 

private  final  Properties  properties  =  new  Properties() ； 

public  Object  getProperty (String  name) 
{ 

return  properties . get(name) ； 


public  void  setProperty (String  name,  Object  value) 
{ 

properties . setProperty (name ,  value.  toStringO) ； 

} 

net.  java.  sip.  communicator,  service  Q  DDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD  net .  java .  sip .  communicator .  impl D  D  D  D  Jitsi  D  D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  OSGi  □□□□□□□ 
DDDDDDJARDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  export  □□□□□□ 
DDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  BundleContext  D  D  D 
D  D  D  D  conf  igurationService  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD 

package  net . java . sip. communicator. impl . configuration; 
import  org . osgi . framework . * ； 

import  net. java. sip. communicator. service. conf igurat ion; 
public  class  Conf igActivator  implements  BundleActivator 
public  void  start (BundleContext  be)  throws  Exception 
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be. registerService(Conf igurationService. class. getName() ,  II  service  name 
new  Conf  igurationServicelmplO  ,  II  service  implementation 
null); 


ConfigurationServicelmpl D  D  D  D  BundleContext  DDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D 

package  net . java . sip. communicator . plugin. randombundle ； 
import  org. osgi. framework.*; 

import  net . java .sip. communicator. service . configuration . * ； 

public  class  RandomBundleActivator  implements  BundleActivator 

{ 

public  void  start (BundleContext  be)  throws  Exception 

ServiceReference  cRef  =  bc.getServiceReference( 

Conf igurationService . class . getName() ) ； 
configService  =  (Conf igurationService)  be . getService (cRef ) ； 

II  And  that's  all!  We  have  a  reference  to  the  service  implementation 
II  and  we  are  ready  to  start  saving  properties: 
configService. setProperty("propertyName" ，  "propertyValue") ； 


DDDDDDDDDDDDD  net.  java.  sip.  communicator,  plugin  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Jitsi □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  conf  igurationService  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD  (D 10.2)D 


10.3  □□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  OSGiD  DDDDDDDDDDDDDDDDD  JavaQDDD 
D  (D  DDDDDDDDDDDDDDD  )DDDDDDDDDD  Java  DDDDD  (□□□□□ 
□  □□□□□□□□□)□  BundleActivator  D  DDDDDDDDDDDDDDDDDDDDDD 
D  JARD  DDDDDDDDDDDDDDDDD 

D  D  D  D  D  D  D  Conf  igurationService  DDDDDDDDDDDDDDDDDDDDDDDD 
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net.java.sip.communicator 


1 ^~ >  configuration  ' 


configuration 


1 ^~ >  configform 


>  ConfigurationService 
export  service.config 


ConfigurationServicelmpI 
import  service.config 


>  ConfigurationForm 
import  service.config 


□ 10.2:  □□□□□□□□□□  □ 


Bundle-Activator :  net . java . sip . communicator. impl . configuration . Conf igActivator 

Bundle-Name:  Configuration  Service  Implementation 

Bundle - Description ： 八 bundle  that  offers  configuration  utilities 

Bundle-Vendor:  jitsi .org 

Bundle-Version:  0.0.1 

System-Bundle :  yes 

Import - Package:  org. osgi .framework, 

Export-Package:  net . java . sip. communicator . service. conf igu rat ion 


JARD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Jitsi  D  D  D  D  D  D 
□  □□□□□□  Apache  Ant  □□□□□□□□□  Jitsi  DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  build. xmlQ  DDDDDDDDDDDDDD  JAR 
D  D  build,  xml DDDDDDDD  bundle- 環 DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

<target  name=" bundle - conf igu rat ion "> 

<jar  destf ile="${bundles . dest}/conf iguration . jar"  manifest^ 

"${src}/net/java/sip/communicator/impl/configuration/conf. manifest . mf "  > 

<zipf ileset  dir="${dest}/net/java/sip/communicator/service/conf iguration" 
pref ix="net/java/sip/communicator/service/conf iguration"/> 

く zipf ileset  dir="${dest}/net/java/sip/communicator/impl/conf iguration" 
pref ix=" net/ java/sip/communica tor/ impl/conf iguration"  /> 

</jar> 
</target> 


DDDDDDDDDAntDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  JARD  DDDDDDDDD  service  D  implD  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  Felix  D  DDDDDDDDDDDDD 
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JitsiD  D  D  OSGiD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  OSGi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Felix  □ 

DDDDDDDD  D  D  D  D  D  D  D libD  D  D  D  D  D  D  felix. client,  run. properties  D  D  D 

□  □□□□□□  Felix  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  FileAccessService  □ 

DDDDDDDDDDDD  fileaccess.  jarQ  DDDDDDDDDDDD  ConfigurationService 
D  D  FileAccessService  DDDDDDDDDDDDDDDDD 

felix. auto. start. 30=  \ 

reference :file: sc-bundles/f ileaccess . jar 

felix. auto. start. 40=  \ 

reference: file: sc - bundles/configuration. jar  \ 
reference: file: sc - bundles/ jmdnslib. jar  \ 
reference: file: sc-bundles/provdisc. jar  \ 


felix.  client,  run.  properties  Q  DDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□ 

org.osgi . framework . system . packages . extra=  \ 
apple. awt;  \ 

com. apple . cocoa . application ；  \ 
com. apple . cocoa . foundation ；  \ 
com. apple. eawt;  \ 


D  D 

D 

D 

D 

D 

D  Felix  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD  (□□□□  import-Package 

D  D 

D 

D 

D 

D 

D 

□  □□□□□□)□□□□□□□□□□□□□□□  OS 

D  D 

D 

D 

D 

D 

D 

DDDDDDDD  J"si  DDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

10.4  □□□□□□□□□□□□□□□□ 

Jitsi D  ProtocolProviderService DDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  Jitsi  □□□□□□□□□□□□□□□□(□□□□□□□□□□□□□□□)□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D 
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D  D  D  D  DDD  D  D  DDD  D  D  D  D  D  D  D  D  net .  java . sip . communicator . service . protocol 

DDDDDDDDDDDDDDDDDDDD  D  D  net .  java .  sip .  communicator .  impl . protocol - - 
protocol.name  DDDDDDDDD 

service,  protocol Q  D  DDDDDDDDDDDDDDDDDDDDD  []  ProtocolProviderSer- 

vice DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  BundleContext 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Jitsi  □□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


DDDDDDDDDDD 


D 

D 

D 

D 

D 

D 

D 

D 

D 

ProtocolProviderService  DDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

sip  □□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D  D  MSN  D  AIM  DDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDD  (□□□□□□□) 口 

ProtocolProviderService  DDGUIDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□  AIM  □□□□□□□□□□□□□□□□ 

□  □□□□□ 

OperationSets  □□□□□□□  (□ 10.3)D  DDDDDDDDDDDDDDDDDDDDD  Jitsi 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDD  OperationSetBasicInstantMessaging  □□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDD  Jitsi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  OperationSetPresence  □  □  □  □  OperationSetPresence  □□□□□□□□□□□□ 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  GUI  □□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDD  ProtocolProviderService DDDDDDDDDDDDDDDDDDDDDDDD 

public  Map<String,  OperationSet>  getSupportedOperationSetsO ; 

public  <T  extends  OperationSet>  T  getOperationSet(Class<T>  opsetClass) ； 

OperationSets  □□□□□□□□□□□□□□□  OperationSet  □□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D 10.3：  DDDDDDDDDDD 

口 □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDD  OperationSetPresence  DDDDDDDDDDDDDDDDD 
口 □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

OperationSetPersistentPresence  DDDDDDDDDDDDDDDDDDDDDDDDD 
口  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
口  □  □ 


DDDDDDDDDDDDDDDDDDDDDDDDDD 

ProtocolProviderService DDDDDDDDDDDDDDDDDDDDDDDDDDD l 
DlDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  Q  BundleContext  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

nnnnnnnnnnnnnnnnnnnnnnnn  protocoiProviderFactory  n  n  n  nn  n 


Z  See...  Z  d£Ui  CLaJI  ajid  CLhdt 

through  XMPP, んビ Z  cm^ 


OperationSetBasiclnstantMessaging 


OperationSetPresence 
OperationSetFileTransfer 
OperationSetBasicTelephony 


jrationSetBasiclnstantMessaging 

>  

OperationSetPresence 

OperationSetFileTransfer 

XMFWF*  Fwrotocol  Fwroviaer 


50  protocol  provider 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  D  DSIPD  □□□□□□ 

net . java . sip . communicator - impl . protocol - sip . ProtocolProviderFactorySipImpl □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□  SIP  □□□□□□□□□□□□□□□□□ 

□  □  □  net. java. sip. communicator. plugin.sipaccregwizz  □  □  □  □ 


10.5  nnnnnnnnn 

IPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDSIPD  XMPPD 
DDDDDDDDDDDDDDDDDDVolPDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  (RTP)  D  DDDDDDDD  SIPD  xmppq  DRTPDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  (□□□□□□□□)□□□□□□  RTPDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  SIPD  XMPPD  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD 

D  D  D  DJitsiD  DDDDDDDDDDDDDDDDDDDDDDDDDDDD^>D  jabber  U 
JitsiDD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DD  DDDDDDDDDDDD  □  MediaService  □  Q  D  DMediaServiceQ  □□□□□□  net.  java. 
sip. communicator. service . neomedia 口  net . java .sip. communicator . impl . neomedia 口  口 

D  D 


D  D  "neomedia"? 


neomedia  □□□□□□□ 

"neo' 

D  D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDD 

D  D  D 

D  D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDD 

D  D  D 

D  D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDD 

D  D  D 

D  D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDD 

D  D  D 

D  D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDD 

D  D  D 

D  D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

MediaService  DDDDDDDDDDDDDDDDDDDDDDDDD  MediaDevice  □  Me- 
diaStream  □  □  □  □ 
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DDDDDDDDDDDDDDDD 


MediaDevice  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (D 10.4)D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  MediaDevice □  □  □ 
DDDDDDDDDDDDD  Jitsi  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  AudioMixer  DDDDDDDDDDDDDDDDD  MediaDevice  □  □  □  □  MediaType  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDD  Jitsi  DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
MediaStream  □□□□□□  MediaStream  DDDDDDDDD  MediaDevice  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDD  MediaType  DDDDDDDDDDDD 
DDDDDD /DDDDDDDDD  Jitsi  DDDDDDDDDDDDDDDDDDDDDDDDD 


DDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

MediaDevice  DDDDDD 

□  □  □  □  □ 

□□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

MediaFormat  口  口 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

口  48KHzPCM  口 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDD  "raw  audio"  □  □ 

DDDDDDDDD  WAV  DDDDDDDDDDDDDDDDDDDDDD  WAV  DDDDDD 
DDDDDDDDDDDDDDDDDDDPCMDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


iLBC  口 

8KHz  Speex  □  G.729  □□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D  D  D  D  D  Speex  D  G.722  DDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDD  H.264Q  DDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D  D  D  Jitsi  D  H.264  DDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

D  D  D 

DDDDDDDD  CPU  DDDDDD 

D 

D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

CPU 

D  D 

D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDD  VolPQ 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

D  D  D 

DDDDDDDDDDDD 
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Camera 
MediaDevice 


D 10.4：  DDDDDDDDDDDDDDDDDDDDD 
口  □□□□□□□□□□□□□□ 

□  □□□□/ 口  □□□□□□□□□□□  Jitsi  DDDDDDDDDD  MediaService  □  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDD  MediaService DDDDDDDD 

public し ist ぐ MediaDevice〉  getDevices(MediaType  mediaType,  MediaUseCase  useCase) ； 

MediaType  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  口 
MediaUseCase  Q 

口  □□□□□□  (MediaUseCase.CALL) 
口  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
口  (MediaUseCase.DESKTOP)  □□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  Q  MediaDevice .  getSupportedFormats  DDDDDDDDDDDDDDDD 
public し ist<MediaFormat〉  getSupportedFormats() ； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


Video  Media  stream 


Auaio  Media  Stream 


am 
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□  □□□□□□□□□ /□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDiPDDDDDDDDDDDVolPDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

"□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□DO 
//DDDDDDDDDDDDDD 

〃□□□□□□□□□□□□□□□□□□  RTPD  DDDDDDDDDDDDDD  RTCP  □  □  □  □ 
StreamConnector  connector  =    new  DefaultStreamConnector(rtpSocket ,  rtcpSocket) ； 
MediaStream  stream  =  mediaService. createMediaStream(connector,  device,  control) ； 

II  MediaStreamTarget  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
〃□□□□□□□□□□□□□  VoIP  □□□□□□□□□□□ 
stream. setTarget( target) ； 

II  MediaDirection  □□□□□□□  stream  □□□□□□□□□□□□□□□□□□□□□□ 
stream. setDirection(direction) ； 

〃 □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

〃□□□□□□□□□□□□□ 

stream. setFormat(format) ； 

//□□□□□□□□□□□□□□□  media  □□□□□□□□□□□□□□□□□□□□□ 

//□□□□□□□□□□ 

stream. start() ； 

DDDDDDDDD  wave  □□□□□□□□□□  ロロ  Hello  world!  口  □□□□□□□□□□ 


10.6  uin  D  D  D 


D 

D 

D 

D 

D 

D 

D  D  JitsiD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

Jitsi  Q 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDD  Jitsi □□□□□□ 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDD  Jitsi  DDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

D  D  D  D  UlService  DDDDDDDDDDDDD  Jitsi  □□□□□□ 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDMacOSXDDDDDDDDD  Windows  D  D  D  D  D 

D  D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD  Jitsi  □  □ 

D  D 

ロロ  □ 

(OTR)  口  口 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

OTR  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  GUI  □□□□ 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□OTR  □□□□□□□□  OSGi  □□□□□□□  OtrActivator  □□□□□□□□□□□□ 

D  D  D  D  D 

Hashtable く String,  String>  filter  =  new  Hashtable<String,  String>() ； 

//  Register  the  right-click  menu  item. 
filter(Container. CONTAINER— ID, 

Container. CONTAINER_CONTACT_RIGHT_BUTTON_MENU.getID()); 

bundleContext . registerService(PluginComponent . class . getName() ， 

new  OtrMetaContactMenu(Container.CONTAINER_CONTACT_RIGHT_BUTTON_MENLO  ， 
filter); 

II  Register  the  chat  window  menu  bar  item, 
f ilter. put (Container. CONTAINER— ID ， 

Container. CONTAINER_CHAT_MENU_BAR. getID() ) ; 

bundleContext. registerService(PluginComponent. class. getName() ， 

new  OtrMetaContactMenu(Container.CONTAINER_CHAT— MENLLBAR) ， 
filter); 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  D  OSGi  DDDDDDDDDDDDDDDD  UlService  □  □  □  □  □  PluginComponent  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  OSGi  DDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDD  MetaContactRightButtonMenu  DDDDDDDDD 
DDDDDDDD 

//  Search  for  plugin  components  registered  through  the  OSGI  bundle  context. 
ServiceReference[]  serRefs  =  null; 

String  osgiFilter  = " (" 

+  Container. CONTAINER_ID 

+  'リ' +Container.  CONTAINER— CONTACT— RIGHT— BUTT0N_MENU.getIDO  +  ")"; 

serRefs  =  Gui Act i vator . bundleContext . getServiceReferences( 
PluginComponent . class . getName() ， 
osgiFilter) ； 

//  Go  through  all  the  plugins  we  found  and  add  them  to  the  menu, 
for  (int  i  =  0;  i  <  serRefs. length;  i  ++) 

PluginComponent  component  =  (PluginComponent)  GuiActivator 
. bundleContext .getService(serRefs[i]) ； 
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component . setCurrentContact(metaCon tact) ； 

if  (component . getComponent ()  ==  null) 
continue; 

this,  add  ((Component)  component.  getComponentQ) ; 


10.7    D  □  □  □ 

SIP  Communicator  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □ 『□  □  JavaQ  DDDDD?DDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□『□  "JavaQ  Jitsi  D  D  D  D  D  Skype  Q  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  JavaD  □□□□□□□□□□□□□□  C++ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□  Java  □□□□□□□□□□□□□□□□□□□□□ 

D  D  D  D  Windows  D  Linux  □□□□□□□□□□□□□□□□□□□□  Java  □  Java  Media 
Framework  □□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDD  Java  DDDDDDDDD  SIP  Communicator  □□□□□□□□  90%D  D  OS  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (□□□ 
D  D  SIPD  XMPPQ  ，□□)□□□□□□□□□□  OS  □□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□Java  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 口 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD -DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  JavaQ  DDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□  OS  □□□□□  Java  D  D 

□  □□  OS  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  Java  □□□ 

DDDDDDDDDDDDDDDDD 


c 


p 


□ 

口 

t 

□  _u 

□  _u 

□  _u 

□  _u 

□  _u 

□  _u 

□  _u 

□  _u 

□  _u 


□ 

□  _u 

口 


□ 

□ 
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JavaD  D  D  D  D  PortAudio 

JavaD  DDDDDDDDDDDDDDDDDDDDDDDDD  JavaQ  D  D  D  D  D  APIQ  D 

□  □□□□□  JavaD  DDDDDDDDDDDDDDDJavaDDDDDDDDDDDDDDD 

□  □□□□□□□□□SIP  Communicator  □□□□□□□□□□  Jitsi  □□□□□□  JavaSound 

DDDDDDDDDDDDDDDDD 

DDDDDDDDAPIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
腸 □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


D  D 

D 

D 

D 

D 

D  D  D  D  D 

D  JavaSound  □  OS  □□□□□□□□□□□□□□ 

D 

DDDDD 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

SIP  Communicator  □□□□□□□ 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

D 

D 

D 

D 

D 

Java  Sound  □ 

DDDDDDDDDDD  Linux □ 

D 

D 

D 

D 

D 

D 

D 

D 

Linux  口 

D 

D  D 

D  D 

D 

D 

D 

D 

D  D  D  D  D 

□  □□  OSS  □□□□□□□ 

D 

D 

D 

D 

D 

D  D  D  D  D 

DDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PortAudio2 
DDDDDDDDDDDDD 

JavaD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  PortAudio  DDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD  Windows  口  Li 皿 □  Mac  OS  X  □  □ 

D  D  D  FreeBSD  □□□□□□□□□□□□□□□□□□□□  OS  □□□□□□□□□□ 


□  □□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD  JavaD  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDJREAPiDDDDDDDDDSunDDDDDDDDDDDDDDDDDDDJava 

Media  Framework  □□□□□□  API  DDDDDDDDDDDDD 

DDDDDDD  PortAudio  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□  Ken  Larson3  □  LTI-CIVIL  □□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDD4DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD 

2http: //portaudio. com/ 
3http: //lti-civil .org/ 

4D  DDDDDDDDDDDDDDDDDDDDDDDDDD 
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Jitsi  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDD  LinuxQ  Mac  OS  XQ  Windows  □□□□□□ 
Video4Linux  2D  QTKit 口  DirectShow/Direct3D  □□□□□□  口 

□  □□□□□□□□□□□□□□□□□□□ 

SIP  Communicator  □  □  □  Jitsi  □□□□□□□□□□□□□□□□□□□□□□□□□□ 
D  D  Java  Media  Framework  □  □  H.263  □□□□□□  176xl44(CIF)  DDDDDDDDDDDD 

□  □□□□□□  H.264  CIFDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDD  DFFmpegD  □□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDD  JavaQ  DDDDDDDDDDDDDDDDDDDDDDD  FFmpeg 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD 


□  □  □ 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  Mac  OS  X 

□  □  □  □  Systray  □  □  □  GrowlQ  Linux  □  □  □  □ libnotify  □□□□□□□□□□□□□□□□ 
Microsoft  Outlook  □  Apple  Address  Book  DDDDDDDDDDDDDDDDDDDDDDD 


D  D  D 

D 

D  D  D 

D 

IP  DDDDDDDDDDDD  Speex  □  G.722  DDDDDDDDD 

D 

D 

DD 

D  D  D 

D 

D  D  D 

D 

D  D 

D 

D 

DD DDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 

D 

D  D  D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D  D 

D 

D  D  D 

D 

D  D 

D 

D 

DDDDDDDDDDDD  Jitsi  DDDDDDDDDDD 

D 

D 

D  D 

D  D  D 

D 

D  D  D 

D 

DD 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D  D 

D 

D  D  D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D  D 

D 

D  D  D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D 

D  D  D 

D 

D  D  D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDD  Jitsi  D  DDDDDDDDDDD 

10.8 

□  □ 

D  D 

D 

D  D  D 
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Fortran  -► 
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3 http: //en. wikipedia.org/wiki/List_of_JVM_languages 
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define  i32  @add1(i32  %a，  i32  %b)  { 
entry: 

%tmp1 = add  i32  %a，  ％b 

ret  i32  %tmp1 


define  i32  @add2(i32  %a，  i32  %b)  { 
entry: 

%tmp1 = icmp  eq  i32  %a,  0 

br  il %tmp1 , label  %done,  label  %recurse 

recurse: 

%tmp2  =  sub  i32  %a, 1 
%tmp3  =  add  i32  %b, 1 

%tmp4  =  call i32  @add2(i32  %tmp2,  i32  %tmp3) 
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ret  i32  %tmp4 


done: 

ret  i32  %b 

} 
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unsigned  addl (unsigned  a,  unsigned  b)  { 
return  a+b; 

} 


〃□□□□□□□□□□□□ 

unsigned  add2(unsigned  a,  unsigned  b)  { 

if  (a  ==  0)  return  b; 

return  add2(a-1 ， b+1); 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
XD  D  D  D  x-XD  OD  D  D  D  D  x-OD  XQ  (x*2)-x  □  XDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  llvmirq  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

%example1 = sub  i32  %a，  %a 

%example2  =  sub  i32  %b，  0 

%tmp  =  mul i32  %c,  2 
%example3  =  sub  i32  %tmp,  %c 


DDDDDDDDDDDDDDD  LLVM  □□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  D  D  simplifySubinst  DDDDDDDDDDDDDDD 

//  X  -  0  ->  X 
if  (match(Op1 , m_Zero())) 
return  OpO ； 

//  X  -  X  ->  0 
if  (OpO  ==  Op1) 

return  Constant: :getNullValue(OpO->getType()) ； 

II  (X*2)  -  X  ->  X 

if  (match(OpO,  m_Mul(m_Specif ic(Op1 ) , m_ConstantInt<2>()))) 
return  Op1 ； 


return  0;    〃□□□□□□□□□□□□□□□□  null  □□□□□□□□□□□□□□□□ 
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DDDDDDDDOpOD  Opl □□□□□□□□□□□□□□□□□□□□□□□□□□  (D 
D  D  D  IEEE  □□□□□□□□□□□□□□□□□□□□□□□!)□  LLVM  □  C++D  D  D  D 

□  □□□□□  C++D  DDDDDDDD  (Objective  Caml  □□□□□□□□□□□□)□□□□ 

DDDDDDDDDDD  C++D  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  match  □□□  m.DDDDDDDDDDDDDDDDDD  LLVM  IR 
DDDDDDDDDDDDDD  m_sPecific  DDDDDDDDDD  Opl  □□□□□□□□□ 
□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  nullQ  DDDDDDDDDDDDD  (Simplifyinstruction) 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□ 

for  (BasicBlock: : iterator  I  =  BB->begin() ,  E  =  BB->end() ；  I  !=  E;  ++I) 
if  (Value  *V  =  Simplifyinstruction (I)) 
I - >replaceAllUsesWith<;v;) ； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  DDDDDDDD  (D  D  D  Simplifyinstruction  D  口  null 口  口  □  □  口  )D  replaceAHUsesWith 
DDDDDDDDDDDDDDDDDDDDDDDDDDD 


11.4    LLVMD  □  30  □□□□□□□□ 

LLVMQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD  LLVM  IR  D  D  D  D  D  (DDDDDDDD 
ASTQ  DDDDDDDDD  LLVM  IRQ  □□□□□□□□□)□□□ 即 □(□□□□□□)□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  11.3  □  □  DD3DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  LLVM  DDDDDDDDD  LLVM  IR  D  D  D  D  D 
DDDDDDDDDDDDDDDD 


LLVM  IRQ  □□□□□□□□□□□ 

DDDDDDDDDD  LLVM  IRQ  DDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD  LLVM  DDDDDDDDDDDDDDD 
□  □□□□□□  LLVM  IRQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  LLVM  IR  DDDDDDDDDDDDDDDDDDDDDDDDD  LLVM  IR  □  □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  Unix  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDD  LLVMQ  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDGCCDDDDDDDDDDDDDDDDDDDDDD 
GCCDDDDDDDD  GIMPLE □□□□□□□□□□□□□□□□□□□□□□□□□□ 
GCCD  DDDDDDDDDD  DWARF  D  DDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  GIMPLE  D  DDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□(□□□□□  GCC4.5D  D  □□□)□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDGCCDDDDDDDDDDDDDDDD  GIMPLE  D  D  D 
DDDGCCDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  GCC  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□  RTL  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  GCCD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  GIMPLE (口  □□□□□□ 
DDDDDDDDDDDDDDDDDD)DDDDDDDDDDDDDDDDDDDDDD 

□  □□GCC  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 


llvmd  DDDDDDDDD 


LLVM  IR  □□□□□□□□□□□□□□□□□□□□□□□□□  LLVM  □ 
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D  D  D 
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D 

D  D  D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  llvmirq  D  D  D  D 
DDDDDDDDDDDDDDDD  LLVM IRDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  llvm  □□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□□□□□□□ 
□□□□)□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□□□□ -00  (□□□□□□)□□□□  Clang  DDDDDDDDDDDDDD 
DDDD-03DDDDDDDDDDD  67  □□□□□□□□  (LLVM  2.8  □□□□□) 口 

LLVMQ  D  D  D  C++D  DDDDDDDDDDDDDCDDDD  )PassQ  DDDDDDDDDD 
DDDDDDDDDDD  -cppD  D  DDDDDDDDD  D  D  D  Pass  D  D  DDDDDDDDD 

□  □□□□□□□□□□□□(□□□□□□□□□□□□□□□□□□□□□□□□□□□)  口 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  6 

namespace  { 

class  Hello  :  public  FunctionPass  { 
public: 

〃□□□□□□  llvm  IR  DDDDDDDDDDDDDD 
virtual  bool  runOnFunct ion (Function  &F)  { 

cerr  «  "Hello:  "  «  F.getName()  «  "\n" ； 

return  false; 

} 

} 

FunctionPass  *createHelloPass()  {  return  new  Hello() ；  } 

DDDDDDDDDD  LLVMQ DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD-oDD 
DDDDDDDDDDDDDDDDDDD  (UnixQ  □□□□□□□』□□□□)□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  LLVM 
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D  D  XYZQ  □□□□□□□ 

LLVM  Passes. a 


XYZOptimize に cpp 


PassManager  PM;  , 
PM.add(createPassA()); , 
PM.add(createPassB());  y 
PM.add(createXYZPass()); 


D  H.4:  LLVM  □□□□□□□  XYZ  D  D  D  D 

DDDDDDDDDDDDDD(DDDDDDDDDDDDDDDDDDDDDDDD)D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  LLVM 
DDDDDDDDDDDDDD-oDDDDDDDDDDDDDDD  create  □□□□□□□ 
DDDDDDDDDDDDDDDDDDD-aDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD  LLVM  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  PassA  □  PassB  DDDDDDDDDDDDDDDDDDDDDDDD 
PassB  D  PassD  DDDDDDDDDDDDDDDDDD  PassD  □□□□□□□□□□□□  PassC 

(口  □□□□□□□□□□□)□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDD 

D  D  D  D  LLVM  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  LLVMQ  DDDDDDDDDDDDDDDDDDDDDDDDD 
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□□□□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□□□□□□□ 

DDDD)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□□  LLVM  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDD  llvmd  DDDDDDDDDDDDD 
D  D  D  LLVMQ DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (Clang 
CDDDDDDD)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD  llvm  □□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDD  LLVMD  HTD  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


11.5    □□□□□□□□□  LLVMD  □□□□□□□□□□□ 
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D 11-5：  D  D  D  D  D  x86  D  D  D  D  D  D  D 

■  tdQ  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDx86DDDDDDDDDDD 
DDDDDDDDDDD  "GR32"(.td  □□□□□□□□□□□□□□□□□□□□□□□□ 

□  32  □□□□□□□□□□□□□□□□□□ 

def  GR32  :  RegisterClass<[i32] ,  32, 
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； CHECK:  @test() 
； CHECK:  ret  i32  9 
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!http://hbase. apache.org/ 
2http: //project- voldemort . com/ 
3http: / /cassandra . apache . org/ 
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901 

Data  for  key  900 

D 13.2:  BigTable  □□□□□□□□□□□□□□□□ 
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18 http: //hadoop. apache.org/zookeeper/ 
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Eric  Brewer  □□□□□□□□  CAP  □□□□□□  Gilbert  □  Lynch  [GL02]  □□□□□□□□ 
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D  D  D  (Consistency):  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□□□□□□?(□□□□□□□□□□  ACID  Q  CD  D  D  D  D  ) 

D  D  D  (Availability):  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□  7 

D  D  D  D  (Partition  tolerance):  □□□□□□□□□□□□□□□□□□□□□□□□□□□ 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  NoSQL 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD  NoSQL  D  DDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  24 □□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

CAP  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  NoSQL 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Yahoo! 口 

PNUTS  [CRS+08]  DDDDDDDDDDDDDDDDDD  (relaxed  consistency  and  relaxed 

availability) DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  NoSQL 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D 


D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  employee30: salary 
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D  D 

Python DDDDDDDDDDDDDDD  Python □□□□□□□□□□□□□□ 

□  □□□□□  Python  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
"口  □□□『□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D 

Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  Python  D  D  DDDDDDDDDDDDDDDDDDDD  Python  D  D 
DDDDDDDDDDDDDDDmDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□tar 

D  zip  □□□□□□□□□□□□□□□□□□□□□□□  (DDD)DDDDDD 
D  D  D  D 


14.2    Python  □□□□□□ 

Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  PythonrQ  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  :  "the  Fellowship  of  the  Packaging"]  □□□□□□□□□□□  "The  Fellowship  of  the  Ring"  □  □ 
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DDDDDDDDDDDDDD  Python  OS  □□□□□□□□□□□ 

D  D  Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDD-DDDDDDD 
DDDDDDDDDDDDDDD 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
•DDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDD  Plone(Python  □□□□□□ 
CMS)D  DD  D  D  Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  Python  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  "MathUtils"  DDDDDDDDDDDDDDDDDD  "Fumanchu"  □□□□□□□ 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D  "Fumanchu"D  DDDDDDDDDDDDDDDDDDDD  "Phil"  DDDDDDDDDD 

"Fumanchu"  □  "Phil"  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
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14.3  □□□□□□□□□□□□□□□□□□ 

DistutilsQ  D  D  D  D  D  Python  □  DDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Setuptools □□□□□□□ 
DDDDDDDDDD  Distutils  DDDDDDDDDDDDDDDDD  Setuptools  D  D  D  D 
D  D  D  D  Distribute  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
PipDDDDDDDDD  Setuptools  DDDDDDDD 
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Distutils  □□□□□□□□□□ 


Distutils 

DDDDDDDDDDDDDD  Distutils  D  D  Distribution  DDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DistutilsQ  DDDDDDDDDDDDDDDDDDD  Python  D  DDDDDDDDDDDD 
DDDDDDDDDDDD  setup.  PyD  DDDDDDDDDDDDDDDDDDDD  Distutils 
DDDDDDDDDDDD  setup DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  Distribution  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDD 
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from  distutils. core  import  setup 

setup(name='MyProject ' ，  version? 1 .0' ,  py_modules=[ ' mycode . py ' ] ) 

DDDDDDDDDDD  Distutils  DDDDDDDDDDDDDDDD  sdist  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDD  dist □□□□□□□□□□ 

$  python  setup. py  sdist 

DDDDDDDDDDDD  install  DDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D 

$  python  setup. py  install 

Distutils  DDDDDDDDDDDDDDDDDDDD 

- upload.. .D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
- register. ..D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
- bdist...Q  DDDDDDDDDDDDDDDDDDDD 
•  bdist.msi...  Windows        .msi  DDDDDDDDDD 
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D  D  D 

□□□□□□ 

$  pyth 

on  setup. py  -- name 

MyProject 

D  D  D 
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D  D  D 
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DDDDDDDDD 
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D  D  D  D  D  Python  D  DDDDDDDDDDDDDDDDD 
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D  D  D 
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D 

D 

D  D 

DDDDDDDDDDDDDDDDDD  Distutils  DDDDDDDDDDDDD  lxml □  □ 
DDDDDDDDDDDDDDDDDD  setup.  pyQ  DDDDDDDDDDDDDDDDDD 
DDDDDDDD 

$  python  setup. py  --name 
Building  lxml  version  2.2. 

NOTE:  Trying  to  build  without  Cython,  pre - generated  ' src/lxml/lxml . etree . c' 
needs  to  be  available. 

Using  build  configuration  of  libxslt  1.1.26 

Building  against  libxml2/libxslt  in  the  following  directory:  /usr/lib/lxml 
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D 14.1:  Setup 


D  D  D 
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setup.  pyQ  DDDDDDDDDDD 
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D  D  D  D 

D  D  D 
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Metadata  口  PyPI 

Distutils DDDDDDDDDDDDDDDDDDD  Metadata DDDDDDDDDDDD 
PEP3142DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D 


•  Name:  □□□□□□□□ 

•  Version:  DDDDDDDDDDD 

•  Summary:  DDDDDDDDDD 

•  Description:  D  D  D  D  D  D 


Python  Enhancement  Proposals^  PEP  □□□□)□□□□□□□□□□□□□□□□ 


Tarek  Ziade  263 


•  Home-Page:  D  D  D  D  D  D  D  URLQ 

•  Author:  D  D  D  D 

•  classifiers:  DDDDDDDDDDDDDDDDDDD  Python  DDDDDDDDDD 

DDDDDDDDDDDDDDDD  (betaQ  alphaQ  final)  □□□□□□□□□ 

•  Requi「es[]  ProvidesD  Obsoletes:  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□ 

Python  Package  Index  (PyPI)3  □  □  CPAN  □□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Distutils  □ 

register  D  D  D  D  D  upload  DDDDDDDDDDD  register  D  D  Metadata  D  D  D  D  D  D 

D  D  D  PyPI  □□□□□□□□□□□□□□□□□(□□□□□□□□)□□□□□□□□□ 
(口  □□□□□□□□□□□□□□□□)□□□□□□□□□□□□ 

»  Package  Index   MoPy Tools  0.1 

MoPy Tools  0.1 


Sef  of  tools  to  buiid  MoziHa  Services  apps 


Login 
Register 
Lost  Login? 
Use  OpenlD'!!^ 


MoPyTools-0.1.tar.9z  (md5)  Source 

2011-02-04  3KB 

Author:  Tarek  Ziade  <tarek  at  mozilla  com> 
Home  Page:  hnp7/bitbucket.OfQAarek/mopytools 
Package  Index  Owner:  tarek 
DOAP  record:  MoPyTools-0.1.xml 

Log  in  to  rate  this  package. 


□ 14.2:  PyPI  □  □  □  □  □ 

classifiers  D  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDD  URLQ  D 
DDDDDDDDDDDDD  Requires  D  D  D  D  Python  DDDDDDDDDDDDDDDD 
D  D  requires  DDDDDDDDDDDDDDDDD  Requires  DDDDDDDDDDDDDD 

from  distutils. core  import  setup 

setup (name 二， f oo，  ，  version? 1 .0，  ，  requires=['ldap']) 

idapQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDD  Python  D  DDDDDDDDDD 

3D  □  □  CheeseShop  □□□□□□□□□□ 
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□  □□□□□□□□□□□□□□□□□□□□□□□□□□□  Perl □  require  □□□□□□ 

DDDDDDDDDDDDDDDDDDDDD  PyPiD  DDDDDDDDDDDDDDDDD 
DDDDDDDDD  CPANQ  DDDDDDDDDDDDDDDDDDDDDD  Python  D  D  D 
DDDDDDDDDDDDD  idapD  D  DDDDDDDDDDDDDD  Python  D  □□□□□□ 
DDDDDDDDDDDDDDDD  Distutils  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Metadata DDDDDDDDDDDDDDDDDDDDDDDDD  Python □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  Windows  DDDDDDDDDDDDDDDDDDD  setup.  Py  DDDDDDDDDD 
DDDDDDDDDD 

from  distutils . core  import  setup 

setup(name='foo，  ，  version? 1 .0，  ，  requires=['win32com' ]) 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD  Windows  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

D  D  Windows  D  D  D  D  D  requires  DDDDDDDDDDDDDDDDDDD 

from  distutils. core  import  setup 
import  sys 

if  sys. platform  'Win32': 

setup(name=' foo' ,  version^' 1 .0，  ，  requires=[ ,win32com' ]) 
else: 

setup(name=' foo' ,  version? 1 . 0 ， ) 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
PyPl  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
PyPl  D  D  D  D  D  Metadata  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD 


PyPiD  □□□□□□□ 

□  □□□□□□  PyPiD  Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PyPiD  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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http://pypi.python.org 


Packager 


install 


discovsr 


□ 14.3:  PyPI  □□□□□□□ 
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D  Authorization  □□□□□□□□□□□□□□□  PyPI  □□□□□□ 
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register  □ 

D  D 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  HTMLQ  D 
DDDDDDDDDDDDDDDDDDDDDD  PyPlD  D  D  D  D  D  D  D  D  D  D  upload  D  D  D  D 


$  python  setup. py  sdist  upload 
running  sdist 

running  upload 

Submitting  dist/mopytools-0 . 1 .tar.gz  to  http://pypi.python.org/pypi 
Server  response  (200) :  OK 


□  □□□□□□  PyPlD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  Download- URL  DDDDDDDDDDD 


$  python  setup. py  register 
running  register 
Registering  MPTools  to  http 
Server  response  (200) :  OK 


//pypi - python . org/pypi 
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PyPi  □□□□□□□ 


PyPi DDDDDDDDDDDDDDD  html □□□□□□□□□□□□□□□□□□□ 

□  □□□□□□  Simple  Index  □□□□□□  XML-RPC  API  □  □ 

Simple  Index  Q  D  D  D  D  D  http :  //pypi  .  python .  org/simple/  D  D  DDDDDDDD  HTML 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

<htmlxhead><title>Simple  Index</titlex/headxbody> 

<a  href = ' MontyLingua/ ' >MontyLingua</a><br/> 

<a  href = ' moot i ro— web/ ' >mootiro_web</a><br/> 

<a  href =  ，  Mopidy/ ' >Mopidy</a><br/> 

<a  href?  mopowg/ ' >mopowg</a><br/> 

く a  href = ' MOPPY/ ' >M0PPY</a><br/> 

く a  href = ' MPTools/ ' >MPTools</a><br/> 

<a  href=' morbid/ '>morbid</a><br/> 

<a  href = ' Morel ia/ ' >Morelia</a><br/> 

<a  href = ' morse/ ' >morse</a><br/> 

</bodyx/html> 

D  D  D  D  MPTools  DDDDDDDD  MPTools/Q  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD 

•  PyPi  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
•DDDDDDDDDDDDDDDDDDD  Metadata  DDDDDDDDDDDDD  URL 
•DDDDDDDDDDDDDDDDDDDDDD  Metadata  DDDDDDDDDDDD 
D  D  D  D  URL 

MPTools  DDDDDDDDDDDDDDDDD 

<htmlxhead><title>Links  for  MPTools</title></head> 
<body><h1>Links  for  MPTools</h1> 

く a  href=" . . I .  . /packages/source/M/MPTools/MPTools-0 . 1 . tar.gz">MPTools-0. 1 . tar . gz</a><br/> 
<a  href="http: //bi tbucket.org/tarek/mopy tools"  rel="homepage">0. 1 home_page</a><br/> 
</body></html> 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD  http :  //pypi  .  python .  org/simple/PROJECT_NAME/ 

DDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PyPlD  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD  PyPi  DDDDDDDDDDDDDDDDDDD  PyPi  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  Plone  DDDDDDDDDDDDDDDDDD  PyPi  DDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PyPiD  DDDDDDDDD 
DDDDDDDDD 

DDDDDDDDDDDDDDDDDDD  PyPi  口  D  D  D  D  D  Simple  Index  D  D  D  D  Download- 
URLQ DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Simple  Index  □□□□□□□□□□□□□□□□□ 

Simple  Index  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□  XML-RPC  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

»>  import  xmlrpclib 
»>  import  pprint 

»>  client  =  xmlrpclib. ServerProxy( ' http: //pypi . python . org/pypi ' ) 

»>  client .  package— releases ( ， MPTools ' ) 

[，0.1，] 

»>  pprint . pprint (client . release_urls( 'MPTools' ，  '0.1')) 
[■['comment— text' : ' ' ， 
'downloads':  28, 

'filename' :   'MPTools - 0.1 . tar.gz' ， 
'has_sig' :  False, 

'md5_digest' :  ' 6b06752d62c4bf fel f b65cd5c9b71 11a' ， 

'packagetype' :   ，sdist， ， 

， python_version ， :  ，  source ， ， 

'size' :  3684, 

'upload.time' :  <DateTime  ' 20110204109:37:12'  at  f4da28>, 

， url ' : ' http : //pypi . python . org/packages/source/M/MPTools/MPTools-0 .1 . tar.gz' }] 

»>  pprint . pprint (client . release_data( 'MPTools' ，  '0.1')) 

{'author' :  ' Tarek  Ziade' , 

'author_email' : ' tarek@mozilla.com' ， 

'classifiers' : [] ， 

'description' :   ' UNKNOWN ' ， 

'download— url' : 'UNKNOWN' ， 

' home— page ' :  ' http : //bitbucket . org/tarek/mopy tools ' ， 

'keywords' :  None, 

'license' :  ' UNKNOWN ，， 

'maintainer' :  None, 

'maintainer— email ' : None, 

'name' :  'MPTools' ， 

'package— url， : ' http: //pypi .python.org/pypi/MPTools' ， 
， platform':  'UNKNOWN', 

， release— url ， : ' http : //pypi . python . org/pypi/MPTools/0 . 1 ， ， 
， requires— python ， :  None, 
， stable— version ' :  None ， 

'summary' :  ' Set  of  tools  to  build  Mozilla  Services  apps' , 
'version' :  '0.1'} 

DDDDDDDDD  XML-RPC  API  □□□□□□□□□□□□□□□□□□□□□□□□□ 
D  D  D  Simple  Index  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PyPiD  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Python  Installation  ロロ ロロ ロロ ロロ 

Python  DDDDDDDD  python  setup.  Py  install  DDDDDDDDDDDDDDDD 
D  D  D  Distutils  DDDDDDDDDDDDDDDDDD 

•  PythonU  □□□□□□□□□□□  Python  D  □□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDD  Ubuntu  D  D  /usr/local/lib/python2.6/distpackages/D 
口  口  Fedora  口  口  /usr/local/lib/python2. 6/sites-packages/ 口  口 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
•DDDDDDDDDDDDDDDDDbinDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDD  /usr/local/bin  DDDDDDDDDDD  Python  D  D  D  D 

□  □□□□□□  bin  DDDDDDDDDDDDD 

Python  2.5DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDD  projectversion.  egg-info  D  D  D  D  D  D  D  D  virtualenvQ  D 

DDDDDDDD  virtualenv- 1 .4.9.egginfo  □  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□  Distutils  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


DDDDDDDDDDDDDDDDDDDDDDD 

install 
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recordO 
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D 

Distutils D 
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D  D  D  D 

D 

D 

D 

DDDDDDDDDD 

Setuptools  D  PipD  D 

DDDDDDDDDDD  Distutils  D  D  D  D  D  D 

D 

D 

D 

D 

□□□□□□ 

D 
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D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

□□□□□□ 

D 

D 

□  □□□□□□ 

PyPi DDDDDDDDDDDDDDDD  Python 

D 

D 

D 

D 

□□□□□□ 

D 

D  D  D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD 
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D 

D 

□□□□□□□ 

Require  口 

D 

D 
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UUUUUUUUUUUUUUUU  setuptoois  UUUUUUUUUUU 
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D  D 
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Setuptools  DDDDDDDDDDDDDDDD  Distutils  □  PyPl  D  D  D 
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D  D 
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D  D  D  setuptools  DDDDDDDDDDDDDDDDDDDDDDDDD 
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D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDD 

easy  一  install  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D 

D 

D 

setup.  Py  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D 
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D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 
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D  D 
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D 
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D 
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D 

D 

D  D 

PyPl  DDDDDDDDDDDDDDDDDDDDDDD  easy—install 

D  D 
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D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDD  PyPlD 
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D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

D 

D 

D 
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D 

DD 

D  D  D  setuptools  DDDDDDDDDDDDDDDDDDDDD 

D  D 

D  D 

D 

D 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDD 
•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDD 


DDDDDDDDDDD 

setuptools  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Pip  DD  Setuptools  D  D  D 


DDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

D  D 

DDDDDDDD 

D 

D 

DDDDDDDDDDDDDDDDD 

Metadata  □  □  □ 

D 

D 

D 

D 

D 

D  D 

D  D  D  D  Python  D 

D 

D 

DDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D 

D  D 

DDDDDDDD 

D 

D 

DDDDDDDDDDDDDD 

•  Distutils D  egg-infoQ  D  D  D 

□  □□□□□□ 

D 

D 

D 

D 

D 

D 
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•  Setuptools  D  egg-infoD  DDDDDDDDDDDDDDDDDDDD  Setuptools  □ 
DDDDDDDDDDDDDDDD 

•  Pip  D  egg-infoQ  D  D  D  setuptools  DDDDDDDDDDDDDDDDD 
•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


nnnnnnnnD? 

Distutils  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  setup.  pyQ  DDDDDDDDDDDDDD 

setup( . . . , 

packages= [ ' mypkg ' ] , 

package_dir={ 'mypkg' :   ' src/mypkg' }, 

package— data={ ' mypkg ' :  ['data/*. dat ' ]}, 

) 

D  D  D  D  D  mypkg  D  DDDDDDDDDD  -datQ  D  DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD  Python □□□□□□□□□□□□□□□□□□□□□ 

Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD 

setup( . . . , 

data_files=[('bitmaps' ,  ['bm/bl .gif ,   ' bm/b2 . gif ' ]) , 
( ' conf ig' ,  ['cfg/data.cfg']) , 
('/etc/init.d' ，  [' init-script' ])] 

) 

DDD OS DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  setup.  PyD  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDD 
•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D 

•DDDDDDDDDDDDDDDDDDDDDD  man  DDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  setup.  Py 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  setup.  Py 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  Setuptools  D  Pip  DDDDDDDDDDDDDDDDD 
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14.4  □□□□□□□ 


DDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D  D  D  D 

D 

D 

DDDDDDDD 

DDDDDDDD  Python □□□□□□□□□□□□□□ 

D 

D 

D  D  D  D 
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D 

DDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDD 

□  □  □  □  □ 

门门 门门 门门 门门 门门 门门门 "—丄 j    j.  i ― || ― || ― || ― I  n  n  n 

□  □□□□□□□□□□□□  Metadata  □□□□□□□ 

r— i 
D 

D 

rn  n  n  n 

D  D  D  D 

D 

r— i 
D 

I ~~ I    III1 I  -j  'f  A  C  \ ― 1  1 ― 1  1 ― I 

□  PEP  345  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

•DDDDDDDDDDDDDDD 

•DDDDDDDDDDDDDD 

1 ~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~~ ii ~ ii ~ I 

•DDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D 

DDDDDDDDDDDDDDDDDD  Python  D  D  D 

D 

D 

D  D  D  D 

D 

D 

DDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 
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D  D  D  D 

D 

D 

DDDDDDDD 

"l.l" D  D  D  D  "1-0"  DDDDDDDDDDDDDDDD 

D 
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D  D  D  D 

D 
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DDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDD 
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D 

D  D  D  D 
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DDDDDDDD 

D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□  PEP  386  □□□□□□□□□□ 

DDDDDDDDDDDD 

N.N[.N] + [{a|b|c| 「c}N[ . N]+] [ . postN] [ . devN] 

D  D  D  D 

•A^DDDDDDDDDDDDDDDDDDNDDDDDDDDDDDDDDDDDD 

□  □□□□□  (MAJOR.MINOR)  □□□□□□ 

' aUbUcUUU     □□□□□□  alphaU  beta[]  DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  cD     □□□□□□□□□  Python □  □  □  ?r 
DDDDDDDDDDDDDDDDDDDDDDDDcDDDDDDDDDDDDD 
D  D  D 

* わ □□□□□□□□□□□□□□□□□ 

•  post  DDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□  dev  D  D  D  D  post  DDDDDDDDDDDDDDDDDD  dev  D  D  D  D  D  D  D 
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□  □□□□□□□□  PEP  386  □□□□□□□□□□□□□□□ 

•  alpha  <  beta  <  rc  <  final 

•  dev  <  non-dev  <  post 口  ODD  non-dev  口  口  alpha 口  beta 口  rc  D  D  D  D  final □  □  口 

□□□□□□ 

1 .0a1  <  1 .0a2.dev456  < 1 .0a2  < 1 .0a2.1 .dev456 
< 1 .0a2.1  <  1 .Obi .dev456  < 1 .0b2  < 1 . 0b2 . post345 
< 1 .0c1 .dev456  く 1.0c1 く 1 .O.dev456  く 1.0 
< 1 .O.post456.dev34  < 1 .O.post456 


D  D  D  D  D 

D 

D 

D 

DDDDDDDDDDDDDDD  Python  D  DDDDDDDDDDDDDD 

D  D  D  D  D 
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D 

DDDDDDDDDDDDDDDDD  PyPl      PEP  345  □□□□□□  □ 

D  D  D  D  D 
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D 

□  □□PEP  386  □□□□□□□□□□□□□□□□□□□□□□□□□□ 

D  D  D  D  D 
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D 

D  D 

D  D  D  D 

PEP  345 

D 

D 

D 

DDDDDDDDDDDDDDDDD  PEP  314  Q  RequiresQ  Provides  □ 

D  D  Obsoletes  DDDDDDDDDDDDDDD  Requires- Dist[]  Provides- Dist  D  D  D 

obsoletes-Dist  DDDDDDDDDDDDDDDDD 

Requires- Dist  DDDDDDDDDDDDDDDDDDDDDDDD  Distutils  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDD  Distutils  DDDDDDDD  (D  D  D  Name 
DDDDDDDDDD)DDDDDDDDDDDDDDDDDDDDDDDDDD  D  DDistutils 
DDDDDDDDD  PyPl  DDDDDDDDDDDDDDDDDDDDDDDD  PEP  386  □ 
DDDDDDDDDDDDDDDD 

Requires - Dist:  pkginfo 

Requires - Dist:  PasteDeploy 

Requires - Dist:  zope. interface  (>3. 5. 0) 

Provides- Dist  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDD  ZODB DDDDDDDD  transaction 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Provides - Dist :  transaction 

obsoletes-Dist  DDDDDDDDDDDDDDDDDDDDD 

Obsoletes-Dist:  OldName 
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□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD 

Requires - Dist:  pywin32  (>1 . 0) ；  sys. platform  'Win32' 

Obsoletes-Dist:  pywin31 ； sys . platform  ==  'Win32' 

Requires - Dist :  foo  (1 , ! =1 . 3) ;  platform. machine       ' i386 ' 

Requires - Dist:  bar;  python— version  ==  ，2.4，  or  python_version  ==  ，2.5， 

Requires - External : libxslt; ' linux'  in  sys. platform 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Python  D  DDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□==□□□□  inD  D  D  (□□□□□□□ 

□  □□□□□)□□□□□□□□□□□□□□□□□□  PEP  345  □□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDD 

•  Requires - Python 

•  Requi res-External 

•  Requires - Dist 

•  Provides - Dist 

•  Obsoletes-Dist 

•  Classifier 

DDnnnnnnDDDDD? 

DDDDDDDDDDDDDDDDD  Python  D  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD  BDDDDDDDDDD  FooQ  D 
DDDDDDDDDDDDDDDDDDDDADDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDMacOSXDDDDD  Setuptools DDDDDDDDDDDDDDDDDD 
D  easy—install  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDD 

D 

D 

D 

D  D 

D 

D 

DRPM DDDDDDDDDDDDDDDDDDDDDDDDDD 

Pythor 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDD  Python  D  DDDDDDDDD 

D  D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD  Python  D  D  D  D 

D  D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D  D 

D 

Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  RPMD 
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口  □□□□□□□□□□□□□□□□□□□□□□□□  python  Q  D  □□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  foo-python □  □ 
DDDDDDDDDDDDDDDD  Fedora  D  RPM  DDDDDDDDDDD  python- foo  □  □ 
DDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDD  Python  □□□□□□□□□ 
□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  口 
virtualenv  DDDDDDDDDDDDDDDDDDD 

□  □□□□□□  Python  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□  口 

DDDDDDDDDDDDDDDDDD  Python  D  □□□□□□□□□□□□□□□□□□□  口 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Python 

thon  口 

D  D  D 
D  D  D 

D  D  D 

Python DDDDDDDDDDDDDDDDDDDDDD  Python □□□□□□□□□□□□ 
DDDDDDDDDDDD  python26-webob  D  PyPl  D  D  D  D  D  WebOb  DDDDDDDDDD 
DDDDDDDD 

DDDDDDDDDDDDD  PEP  376  DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD  Setuptools  D  PipD  DDDDDDDDDDDDDDDDDDDDDDD 
dist-info  DDDDDDDDDDDDDDDDDDDDD 

•  METADATA:  PEP  345D  PEP  314  Q  D  D  PEP  241 □□□□□□□□□□  □ 

•  Record:  DDDDDDDDDDDDDDDDD  csv  DDDDDDDDDDD 


•  installer:  DDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

•  requested:  DDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

DDDDDDDDDDDDD  (□□□□□□□ 

D  D  D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

DDDDDDDDDDDDDDD  )D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

D  D 

D  D  D  D  D  Python  DDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D  PEP  376  D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

□□□□□□ 

D 

D 

口  resources  DDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

PEP  376  D  D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PEPD 
DDDDDDDDDDD 


y  ] 

] y 

D  p 

□  _u 

□  _u 

□  _u 

□  _u 

□  _u 

□  _u 


□ 

p 

A 

n 

o 

h 

y 


□ 

M 

p 

R 

□  _u 

□  _u 

□  _u 

□ 
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□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD 

DDDDDDDDDD 

MPTools  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  Python  DDDDDDDDDDD  -file__D  DDDDDDDDDDDD 

import  os 

here  =  os.path.dirname( —― file —― ) 

cfg  =  open(os. path. join (here,  ，config，，  ' mopy.cfg')) 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
configD  DDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  pkgutil.open 
DDDDDDDDDDDDDDDDD 

import  os 
import  pkgutil 

#  Open  the  file  located  in  config/mopy.cfg  in  the  MPTools  project 
cfg  =  pkgutil. open('MPTools' ,  'config/mopy.cfg') 

pkgutil.open  D  DDDDDDDDDDDDDDDDD  resources  D  DDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□ 

conf ig/mopy. cfg  {confdir}/{distribution . name} 

D  D  D  D  confdirQ  DDDDDDDDDDDDDDDDDDDDD  distribution,  name  D  D 


D  D  D 

D 

D 

D 

D 

D 

D 

□  □□□□□  Python  DDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

resources DDDDDDDDDDDDDDDDDD  APIQ  mopy.cfg □ 

D  D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDD  conf  ig/mopy.  cfg  D  DDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D 

D 

D  Pkgutil D  D  DDDDDDDDDDDDD 
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pkgutil 


site-packages 


stuff,  py 

MoPyTools.dist-info 

pkgutil.open('MoPyTools',  'config/mopy.cfg') 

RESOURCES 

config/mopy.cfg  /etc/mopy.cfg 
images/imagel  .jpg  /var/mopytools/image1  .jpg 


□ 14.4:  □□□□□□□□  □ 


DDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  setup,  cfg 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  (glob-style  pattern,  target) 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDD  MPTools  D  setup,  cfg  D  DDDDDDDD 

[files] 
resources  = 

conf ig/mopy . cfg  {confdir}/{applicat ion. name}/ 
images/*. jpg       {datadir}/{application . name}/ 

sysconfig  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Linux  □  □  □  confdir  □  □ 


D  D  D 

D 

D 

/etc  DDDDDDDDDDDDDDDDDDDD  sysconfig  □  □ 

D 

D 

D 

D  D 

D 

D  D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDD  resources  D  D  D  D 

D 

D 

D 

D  D 

D 

D  D  D 

D 

D 

□  □□□□□  Pkgutil  DDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

PyPiD  □  □ 


D 

D 

D 

D 

D  DD  PyPl  □□□□□□□□□□□□□□  PEP  380  □□□□□□□□□□□□□ 

D  D 

D 

D 

D 

DDDDDDDDDDDDD  PyPiD  DDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

DDDDDDDDD 

D 

D 

D 

D 

□  □□□□□□  x.pypi.  python,  org  D  DDDDDDDDDDDDDDDDD  XQ  D 

a,b 

c 

，aa，ab，...  DDDDDDDDDDDDD  a.  pypi.  python,  org  D  DDDDDDDD 
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setup.cfg 
[files] 

resources  = 
config/mopy.cfg  {confdir}/{application.name} 
images/*.jpg  {data}/{application.name} 

installer 

^  

sysconfig 

sysconfig. cfg 


[paths] 
config  =  /etc/ 
data  =  /var 


D 14.5：  D  D  D  D  D  D  D 

D  D  D  D  D  D  bQ  D  D  D  D  D  CNAME  D  D  D  D last.pypi.python.org  D  DDDDDDDD 
DDDDDDDD  PyPi  DDDDDDDDDDDDD  CNAME  □□□□□□□□□□□□□ 
D  D  D 

DDDDDDDDDDDDDDDDDDDD  h.pypi.  python,  org  D  DDDDDDDDDD 
DDDDDDDD  PyPi  DDDDDDDD  (bD  D  h)  DDDDDDDDDD 

»>  import  socket 

»>  socket . gethostbyname_ex(' last • pypi . python . org' ) [0] 
'h.pypi. python. org' 


D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

DIPD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

rsync  □ 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDD  PyPi  D  xml-rpc  D  D  D  changelog  DDDDDDDDDDD 
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D 14.6：  D  D  D  D  D  D 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDP 
DDDDDDDDDD  /simple/p/Q  D  D  /serversig/p  DDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  ETag  DDDDDDDDDDDDD  if -None- Match  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDD  /last-modified  DDDDDDDD 
D  D  D 


D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

D  D  D  D  D  PyPi  DDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

□  □□□□□  PyPlD  DDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDD 
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n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

□□□□□□ 

/^c\/  n  n  n  n  n 

し; iV  u  U  U  U  U 

n 
U 

n 
U 

n  n  n  n  d，  ,d  丁  nnnnnnnn   „  +  -  +  „ 
U  U  U  U     ド l UUUUUUUU  stats 

n  n 
U  U 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n 

u 

n 

u 

n 

u 

n  n 

u  u 

n 

u 

nnnnnnnn 
UUUUUUUU 

n 
U 

n 
U 

丄 oca 丄ー stats  UUUUUUUUUUU 

n  n 

u  u 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

D 

D 

D 

D  D 

D 

nnnnnnnn 
UUUUUUUU 

n 
U 

n 
U 

nnnnnnnnnnnnnnnnn 

uuuuuuuuuuuuuuuuu 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDD 

D 

D 

DDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDD 

D 

D 

DDDDDDDDDDDD  stats  D  D 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDD 

D 

D 

DDDDDDDDDDD  /local-stats 

D  D 

D 

D 

D 

D 

D 

D 

n 

u 

n 

u 

n 

u 

n  n 

u  u 

n 

u 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDD 

D 

D 

DDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

DDDDDDDD 

D 

D 

DDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D  D  D 

•DDDDDDDDDDDDDDD 
•DDDDDDDDDD 

•DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D 


D  D 

D 

D  D  D  D 

D  D 

DDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

PGPD  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D  D  D  D 

D  D 

DDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D  D  D  D 

D  D 

DDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D 

D  D  D  D 

D  D 

DDDDDDDDDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDD  URL  /se「ve「key  □  DSA  DDDDDDDDDDDD  PEM  D  D  D  D  D 
D  D  D  openssl dsa  -pubout  4DDDDDDDDDDD  URL  DDDDDDDDDDDDD 
DDDDDDDDDD  PyPi  DDDDDDDDDDD  serverkey  □  □  PyPl  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDD  /serversig/package DDDDDDDD 

□  □□□□□  URL /simple/package  Q  DSA  □  □  □  □  □  □  DERQ  DDDDDDDDD  SHA-1 
D  DSA5  □□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

1.  /simple  DDDDDDDDDDD  SHA-l  DDDDDDDDDD 

2.  DDDDDDD  DSA  DDDDDDDDDDD 

3.  D  D  D  D  /serversig  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


4 RFC  3280  SubjectPublicKeylnfo,  with  the  algorithm  1.3.14.3.2.12. 
5 RFC  3279  Dsa-Sig-Value,  created  by  algorithm  1.2.840.10040.4.3. 
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4.  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  MD5  □□□□□□□□ 

D  (/simple  D  D  DDDDD)DDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  /serversig 


D  D  D  D 

□  □□□□□ 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D 

□□□□□□ 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDD  https://pypi.  python. 

org/serverkey  D  D  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDD  SSL 

D  D  D  D 

□  □□□□□ 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

14.5 

□  □  □  □ 

D 

D  D  D 

□  □□□□□ 

D 

D 

D 

D 

D 

DDDDDDDDD  Distutils2  D  D  D  D  D  setup.  Py  □  □ 

D  D  D  D 

□□□□□□ 

D 

D 

D 

D 

D 

DDDDDDDDD  setup.  cfgD  DDDDDDDDD  -ini 

D  D  D  D 

□  □□□□□ 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D 

□□□□□□ 

D 

Python  D  DDDDDDDDDDDDDDDD  setup.  cfgD  D  D  D  D 

D  DD 

[metadata] 
name  =  MPTools 
version  =0.1 
author  =  Tarek  Ziade 
author-email = tarek@mozilla.com 

summary  =  Set  of  tools  to  build  Mozilla  Services  apps 
description-file  =  README 

home-page  =  http://bitbucket.org/tarek/pypi2rpm 

project - url : Repository,  http : //hg . mozilla . org/services/server-devtools 
classifier  =  Development  Status  : :  3  -  Alpha 

License  : :  OSI  Approved  : :  Mozilla  Public  License 1.1 (MPL  1.1) 

[files] 
packages  = 

mopytools 

mopytools. tests 

extra— files  = 

setup. py 
README 
build. py 
—build. py 

resources  = 

etc/mopy tools . cfg  {confdir}/mopy tools 

Distutils2  DDDDDDDDDDDDDDDDDDDDDD 
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•DDDDDDDDD  META-1.2Q  D  DDDDDDDD  D  DPyPiD  DDDDDDDDDD 

DDDDDDDD 
•DDDDDDDDDDDDDD  (sdist  □□)□□□□ 
•  Distutils2  DDDDDDDDDDDDDDDDDD 

Distutils2  D  D  version  DDDDDDDDDDD  version  DDDDDDDDDDDDDD 

INSTALL- DB  D  D  D  D  Python  3.3  □□□□□□□□□□□□□□□□□  pkgutil D  D  D  D  D 

DDDDDDDDDDDDDDD  Distutils2  DDDDDDDDDDDDDDDDDDDD 
DDDDDAPIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD 
D  D  D  D  API  D  D  D  D  D  Distutils2  DDDDDDDDDDDDDDDDDD 

•DDDDDDD /DDDDDDDDD 
•DDDDDDDDDDDDDDDDDDDDDDDDDDD 


14.6    □  □ 

PEPQ □  □  □ □  □ 

Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  D 

D 

D 

D 

D 

PEPD  DDDDDDDDDDDDDDDDDDDDDDD 

□  □  □  PEP  □ 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDD  Metadata D 

□□□□□□ 

D 

D 

D 

D  D 

D 

D 

D 

D 

D  D  D  D  Python  DDDDDDDDDDDDDDDDDDD 

□  □  □  PEP  □ 

D 

D 

D 

D  D 

D 

D 

D 

D 

DDDDDDDDDD 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

Distutils  口 

D 

D 

D 

setuptools  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD OS DDDDDDDD 
D  D  D  D  D  Python  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
D  D  setuptools  DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD  Setuptools  DDDDDDDDD  (DDDDDDDD)DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  PEPD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD  PEP  DDDDDDDD 
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□□□□□□□□□□□□□□□□ 


DDDDDDDDDDDDDD  Guido  van  Rossum  DDDDDDDDDDDDDDDDDD 
D  D  Python  DD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D 

Distutils  DDDDDDDDDDDDDDDDDD  Distutils2  DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD  Python  D  DDDDDDDD  2Q  D  D  D  D  D  APIQ  D 
DDDDDDDDDDDDDDDDDDDDDDDDD  API  DDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD 

Distutils  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD  Distutils2  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  DistutilsB  D  D  D  D  D 
DDDDDDDDDDDDDD 


□  □  □  □  □ 

Python  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Python  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□(□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□)  口  Python  3D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  Distutils2  DDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD 

D  D  D  D  install- db  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Distutils  D  PipD  Distribute  D  D  D  Setuptools  DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD  Distutils2  D  D  D  D  D  Distutils  DDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDD  PEPD  DDDDDDDDDDDDDDD 

DDDDDDDD  http://python.orgQ  D  D  D 

•  PEP241:  Metadata  for  Python  Software  Packages 1 .0:  http://python.org/peps/pep  -  0214. 
html 

•  PEP  3 14:  Metadata  for  Python  Software  Packages  1.1:  http://python.org/peps/pep-0314. 
html 

•  PEP  345:  Metadata  for  Python  Software  Packages 1 .2:  http:y7python.org/peps/pep-0345. 
html 

•  PEP  ^76:  Database  of  Installed  Python  Distributions:  http://python.org/peps/pep  -  0376. 
html 

•  PEP  381:  Mirroring  infrastructure  for  PyPI:  http://python.org/peps/pep-0381 . html 

•  PEP  386:  Changing  the  version  comparison  module  in  Distutils:  http://python.org/peps/ 
pep - 0386. html 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  PEPD D 
DDDDDDDDDDDDDDmDDDDDDDDDDDDDDDDDDDDDDDDDD 

Alexis  Metaireau  口  Toshio  KuratomiQ  Holger  KrekelQ  Stefane  Fermigier  □□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD 

•  Distutils:  http://docs.python.org/distutils 

•  Distutils2:  http://packages.python.org/Distutils2 

•  Distribute:  http://packages.python.org/distribute 

•  Setuptools:  http://pypi.python.org/pypi/setuptools 

•  Pip:  http://pypi.python.org/pypi/pip 

•  Virtualenv:  http://pypi.python.org/pypi/virtualenv 
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RiakQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Erlang/OTP  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Erlang □□□□□□□ 
DDDDDDDDDD  RiakD  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Erlang/OTP  Q  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□/□□□□ 

DDDDDDDDDDDDD  RiakD  DDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□  Erlang  □□□□□□□□□□□□  (OTP  □□□□□□□□□□)□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□(□□ 

□  □□□□□□□□□□□□  )□□□□□□□□  supervision  trees  □□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDD  Erlang  □□□□□□□□□□□□ 
1DDDDDDDDDD 

RiakD  □□□□□□□  Erlang  □□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Erlang/OTP  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDD  which  is  started  D  DDDDDDDDDD 
DDDDDDDDDD  Erlang  D  DDDDDDDDDDDDD  DDDDD  Kernel  U  □□□□□□ 
D  D  StdLib  (Standard  Library)  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

SASL  (Systems  Architecture  Support  Library)  □□□□□□□□□□□□□  口  SASL  DDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  RiakD  D  D 
D  D  D  RiakQ  DDDDDDDDDDDDDDDDDDDDDDDDD  KemelU  StdLibU  SASL 
DDDDDDDDDDDDDDDDDDDDDDD  Riak DDDDDDDDDD  Erlang/OTP 


DDDDDDDDDDDDDDDDDDDDDDDDDDDD  riak  start □□□□□□□ 
DDDDDDDD  RiakD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD  RiakD  DDDDDDDDDDDDD  OTPQ  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


15.1    Erlang  □□□□□□ 

Erlang  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD 卿 DDDDDDDDDDDDDDDDDDDDDDDD  Erlang 


DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDD  Erlang  DDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

-module (factorial) . 

-export([fac/1 ]) . 

o 

fac(N)  when  N>0  - > 

Prev  =  fac(N-l), 

N*Prev. 

DDDDDDDDDDD0DDDDDDDD2DDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DD 

□  □□□  (DDDD)DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDD  Erlang  □ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D  D  non-defensive  programming           1 D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDD  factorial:fac(3)  DDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD  (arity  DDDDD)DDDDDDDDDDDDDDDDDD  factorial □ 
D  D  D  D  D  export  DDDDDDDDDDDDDDDDDDDDDDD l D  facQ  D  D  fac/1 
DDDDDDDD 

Erlang  DDDD(DDDDDDDD)DDDDDDDDDDDDDDDDDD  {ok,37}D  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  -  「eco「d(state，  {id,  msg_list=[]}) .  □  □ 
DDDDDDDDDDDDDDDDDD  Va「  =  #state{id=i }D  DDDDDDDDDDDDD 
D  D  D  D  D  Var#state.idD  D  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
[23,34]  DDDDDDDDDDDDD  [X|Xs]  DDDDDDDDDD  XQ  D  D  D  D  XsQ  D  D 
□  □□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□□□□)□□□□ 
DDDDDDDD  {ok,37}D  ok  DDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDD  okQ  D  D  {error,  "Error  String"}D  D  D 

DDDDDDDD 

ErlangQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


D  D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D 

D 

D 

D 

D  D 

D  D  D  D  D  (VM)D  DDDDDDDDDDDlDD 

VMQ D  D  D  D 

D 

D 

D 

D 

D  D 

D  D 

D 

D 

D  D 

D  D  D  RiakD  DDDDDDDDDDDDDDDD 

□□□□□□□ 

D 

D 

D 

D 

D  D 

D  D 

1 

D 

ID 

(口  □□□□□□□□□□□)□□□□□□□□□ 

□□□□□□□ 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDOSDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD  (P 剛 D  D  D  DPIDD  DDDDDDDDDDDD 
DDDDDDDDDPIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDPIDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDD  spawn  (Module,  Function,  Arguments)  □ 
D  D  D  D  D  (BIF)  D  D  D  D  BIF  D  D  VM  □□□□□□□□□□□□□□□□□  Erlang  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  spawn/3  BIF  D  □□□□□□ 
D  D  ModuleQ  FunctionQ  D  D  D  D  Arguments  DDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDPIDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□  IDD  Pid  □□□□□□□□□□□  Msg  D  D  D  D  D  Pid  ！  Msg  DDDDDDDD 
D  pid  D  D  D  D  D  D  BIF  D  self  DDDDDDDDDDD  PIDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  {ok,  N}Q 
{error,  Reason} 口  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD  receive  D  D  D  DD 

receive 

{ok,  N} -> 

N+1 ； 
{error,  _} - > 

0 

end 


D  D 

D  D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D  D 
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D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D 
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D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

D  D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD  receive □  □  □  □ 

D 

D 

D 

D  D 

DDD 

D 

D 

D 

D 

D 

D 

□  □  D  D  D  D  D  {ok,  N} 口  Q  D  {error,  Reason} 口  D  D  D  D  D 

D 

D 

D 

D  D 

D  D  D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

DDD 
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D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D 

DDD 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDD  receive □□□□□□ 
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DDDDDDDDDDDDD2DDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDD  non-normal □□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD  link(Pid)  BIF  D  D  D  D  D  sPawn_link(Module, 
Function,  Arguments)  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  exitd  DDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDD  exitq  DDDDDDDDDDDDD  process_flag(traP_exit, 
true)  BIFD  DDDDDDDDDDDDDD  exitq  DDDDDDDDDDDDDDDDDD 
D  D  D  EXITD  DDDDDDDDDDDDD  Erlang  D  DDDDDDDDDDDDD 

RiakD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD  exitq  DDDDDDDDDDDDDDDD 
DDDDDD?DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  exit 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


15.2  □□□□□□□ 
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D 

DDDDDDDDDDDDD 
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D 

D 

D 

D 

D 

D 

D  D 
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D 

D 

D 

DDDDDD/DDDDDD  receive- 

-evalutate  function  □  □  □  | 

コ 
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D 

D 

D 
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D 

DDDDDDDDDDDDD 
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D 

D 

D  D  D  D 
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D 
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D 
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DD 

- spawn  BIF  □□□□□□□□□□□□□□□□□□□ 


- D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D 

D 

D 

D 

D 

D  D  D  D  D 

- D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D 

- D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDD 

- D 

D 

/D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D  D  D 

- D 

D 

DDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


DDDDDDDDDD 

n  n  n 

u  u  u 

n  n 

n 

n 

n 

n 

D  Erlang  □□□□□□□□□□□□□□□□□[ 
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15.3 
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□ 
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D 

D 

D 

DDDDDDDDDDDDDDDDD 
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D 
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D  D 

D  D  D  D 

□  □□□□□ 

D  D  D 

D  /口 
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D 
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D 

DDDDDDDDDDDDDDDDD 
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D  D 
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i  nak  core_  handoff_  manager 


□ 15.1:  OTP  Riak  Supervision  Tree 
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DDDDDDDDDDD  gen.server DDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  「iak_co「e  DDDDDDDDD  riak_co「e_node_watche に erl DDDDDDDDDD 

DDDDDDDD  RiakD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

- module (riak— core— node— watcher) . 
-behavior (gen_server) . 
%%  API 

-export ([start_l ink/0 ，  service— up/2  ，  service— down/ 1 ， node— up/0  ，  node_down/0 ，  services/0 , 

services/1 , nodes/1 ,avsn/0]) . 
%%  gen_server  callbacks 

-export([init/1 , handle_call/3 ， handle— cast/2 , handle— info/2 ， terminate/2 ，  code_change/3]) . 

-record(state,  {status=up,  services 二 口，  peers 二 口，  avsn=0,  bcast_tref , 
bcast_mod={gen_server ,  abcast}}) . 

DDDDDDDDDDDDDD  -behavior(gen_server)  DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  state  □□□□□□□□□□□□□□□□□□□□□□ 


DDDDDD 

gen_serverO  DDDDDD  D spawn BIFQ  spawn_linkBIFO  DDDDDD  Dgen_server: start 
D  D  D  gen_server:start_linkD  D  D  D  D  D  spawn  D  start  D  DDDDDDDDDDDDD 

□  □□□□□□  spawn  D  D  D  D  start  DDDDDDDDDDDDDDDDDDD  PID  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDD  start  □□□□□□□□□□□□ 
D  D  ： 
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gen_server : start_link(ServerName ,  CallbackModule ,  Arguments,  Options) 
gen_server: start_link(CallbackModule,  Arguments,  Options) 


ServerNameQ  {local,  Name}D  D  D  {global,  Name}D  DDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDD  NameQ  DDDDDDDDDDDDD 

D  D  D  D  D  Erlang  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

D  D  D  PIDDDDDDDDDDDDDDDDDDDDDDDD  sta  「し link/3  D  D  D  start/3 

D  D  D  D  CallbackModule  DDDDDDDDDDDDDDDDDDDDDDDDD  Arguments 
D  init/1  DDDDDDDDDDDDDDDD  Erlang  □□□□□□  Options  □□□□□□□ 
D  D  D  D  fullsweep.after  D  D  D  D  heapsize  DDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD 

D  D  D  D  D  D  ？ module  D  D  D  D  D  start_link/4  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

start— linkO  - > 

gen_server : start_link({local , ？ MODULE},  ？ MODULE, [], []) . 

start—link  D  D  D  start  DDDDDDDDDDD  start—link  D  D  (DDDDDDDDDD 

□  )□□□□□□□□□□□  start  DDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  OTPQ  DDDDDDDDDDDDDDDDDDDDDDDD  start  D  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD  start  D  D  D  start—link  DDDDDDDDD 

□  □  D  D  {ok,  Pid}Q  D  D  D 

start  ODD  sta 「し link  D  D  D  D  CallbackModule  ODD  init(Arguments)  D  D  D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDD  Arguments  □□□□□□  init  D  D  D  D  D 

D  D  LoopData  D  D  D  D  D  D  {ok,  LoopData}D  DDDDDDDDDDDDDDDD  LoopData 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  init  DDDDDDDDDDDDDDDDDDDDDDDD  LoopData 
DDDDDDDDDDDD  Riak  DDDDDDDDDD  LoopData  D  D  state  D  D  D  D  D  D  D 
DDDDDDDDD  schedule_broadcast/i  DDDDDDDDDDDDDDDDDDDDD 

□  □  □  □ : 

init([]) -> 

%%□□□□□□□/□□□□□□□□□□□□□ 
net— kernel :monitor_nodes( true) ， 

%%  DDDDDDDDDDDDDDDDD  ets  DDDDDDDDD 
ets:new (？ MODULE,  [protected,  named— table]) , 
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{ok,  schedule— broadcast び stat } . 
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service_up(Id,  Pid) - > 

gen_server : call(?MODULE ,  {service— up,  Id,  Pid}) . 


service_down(Id) - > 

gen— server : call(?MODULE,  {service— down ，  Id}) . 

gen.server  DDDDDDDDDDDDDDDD  handle_call/3  DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD  ?DDDDDD: 

handle_call({service_up,  Id,  Pid},  —From,  State) - > 

Services  =  ordsets: add_element(Id,  State#state . services) ， 
S2  =  State#state  {  services  =  Services  }, 

mref  DDDDDDDD 
delete_service— mret  "d) ， 

%%□□□□□□□□□  PidDDDDDDDDD 
Mref  =  erlang :monitor(process,  Pid) , 
erlang: put (Mref ，  Id) ， 
erlang: put(Id,  Mref) , 

%%□□□□□  ETS  □□□□□□□□□□□□□□ 
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S3  = local_update(S2), 
{reply,  ok,  update_avsn(S3)}; 

handle_call({service_down,  Id},  —From,  State) - > 
%%□□□□□□□□□□□□□□□□□□□□□□□ 
Services  =  ordsets: del_element(Id,  State#state . services) ， 

52  =  State#state  {  services  =  Services  } , 

%%□□□□□□□□□□  mref  □□□□□□□□ 
delete— service— mref (Id) ， 

%%□□□□□  ETS  □□□□□□□□□□□□□□ 

53  = local_update(S2) , 
{reply,  ok,  update_avsn(S3)}; 

Note  the  return  value  of  the  callback  function.  The  tuple  contains  the  control  atom  reply,  telling  the 
gen— server  generic  code  that  the  second  element  of  the  tuple  (which  in  both  of  these  cases  is  the 
atom  ok)  is  the  reply  sent  back  to  the  client.  The  third  element  of  the  tuple  is  the  new  State,  which, 
in  a  new  iteration  of  the  server,  is  passed  as  the  third  argument  to  the  handle_call/3  function;  in 
both  cases  here  it  is  updated  to  reflect  the  new  set  of  available  services.  The  argument  _From  is  a 
tuple  containing  a  unique  message  reference  and  the  client  process  identifier.  The  tuple  as  a  whole 
is  used  in  library  functions  that  we  will  not  be  discussing  in  this  chapter.  In  the  majority  of  cases, 
you  will  not  need  it. 

The  gen_serve「  library  module  has  a  number  of  mechanisms  and  safeguards  built  in  that  operate 
behind  the  scenes.  If  your  client  sends  a  synchronous  message  to  your  server  and  you  do  not  get 
a  response  within  five  seconds,  the  process  executing  the  call/2  function  is  terminated.  You  can 
override  this  by  using  gen_server: call(Name,  Message,  Timeout)  where  Timeout  is  a  value 
in  milliseconds  or  the  atom  infinity. 

The  timeout  mechanism  was  originally  put  in  place  for  deadlock  prevention  purposes,  ensuring 
that  servers  that  accidentally  call  each  other  are  terminated  after  the  default  timeout.  The  crash 
report  would  be  logged,  and  hopefully  would  result  in  the  error  being  debugged  and  fixed.  Most 
applications  will  function  appropriately  with  a  timeout  of  five  seconds,  but  under  very  heavy  loads, 
you  might  have  to  fine-tune  the  value  and  possibly  even  use  infinity;  this  choice  is  application- 
dependent.  All  of  the  critical  code  in  Erlang/OTP  uses  infinity.  Various  places  in  Riak  use 
different  values  for  the  timeout:  infinity  is  common  between  coupled  pieces  of  the  internals, 
while  Timeout  is  set  based  on  a  user-passed  parameter  in  cases  where  the  client  code  talking  to 
Riak  has  specified  that  an  operation  should  be  allowed  to  time  out. 

Other  safeguards  when  using  the  gen_server: call/2  function  include  the  case  of  sending  a 
message  to  a  nonexistent  server  and  the  case  of  a  server  crashing  before  sending  its  reply.  In  both 
cases,  the  calling  process  will  terminate.  In  raw  Erlang,  sending  a  message  that  is  never  pattern- 
matched  in  a  receive  clause  is  a  bug  that  can  cause  a  memory  leak.  Two  different  strategies  are 
used  in  Riak  to  mitigate  this,  both  of  which  involve  "catchall"  matching  clauses.  In  places  where 
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the  message  might  be  user-initiated,  an  unmatched  message  might  be  silently  discarded.  In  places 
where  such  a  message  could  only  come  from  Riak's  internals,  it  represents  a  bug  and  so  will  be  used 
to  trigger  an  error- alerting  internal  crash  report,  restarting  the  worker  process  that  received  it. 

Sending  asynchronous  messages  works  in  a  similar  way.  Messages  are  sent  asynchronously  to 
the  generic  server  and  handled  in  the  handle_cast/2  callback  function.  The  function  has  to  return 
a  tuple  of  the  format  {  reply  ，  NewState}.  Asynchronous  calls  are  used  when  we  are  not  interested 
in  the  request  of  the  server  and  are  not  worried  about  producing  more  messages  than  the  server  can 
consume.  In  cases  where  we  are  not  interested  in  a  response  but  want  to  wait  until  the  message  has 
been  handled  before  sending  the  next  request,  we  would  use  a  gen_server :  call/2,  returning  the 
atom  ok  in  the  reply.  Picture  a  process  generating  database  entries  at  a  faster  rate  than  Riak  can 
consume.  By  using  asynchronous  calls,  we  risk  filling  up  the  process  mailbox  and  make  the  node 
run  out  of  memory.  Riak  uses  the  mess  age -serializing  properties  of  synchronous  gen— server  calls 
to  regulate  load,  processing  the  next  request  only  when  the  previous  one  has  been  handled.  This 
approach  eliminates  the  need  for  more  complex  throttling  code:  in  addition  to  enabling  concurrency, 
gen— server  processes  can  also  be  used  to  introduce  serialization  points. 

Stopping  the  Server 

How  do  you  stop  the  server?  In  your  handle_call/3  and  handle_cast/2  callback  functions,  in- 
stead of  returning  {reply,  Reply,  NewState}  or  {noreply ,  NewState},  you  can  return  {stop, 
Reason,  Reply,  NewState}  or  {stop,  Reason,  NewState},  respectively.  Something  has  to 
trigger  this  return  value,  often  a  stop  message  sent  to  the  server.  Upon  receiving  the  stop  tuple 
containing  the  Reason  and  State,  the  generic  code  executes  the  terminate(Reason ,  State)  call- 
back. 

The  terminate  function  is  the  natural  place  to  insert  the  code  needed  to  clean  up  the  State  of 
the  server  and  any  other  persistent  data  used  by  the  system.  In  our  example,  we  send  out  one  last 
message  to  our  peers  so  that  they  know  that  this  node  watcher  is  no  longer  up  and  watching.  In  this 
example,  the  variable  State  contains  a  record  with  the  fields  status  and  peers: 

terminate し Reason  ，  State) - > 

%%  Let  our  peers  know  that  we  are  shutting  down 
broadcast(State#state. peers,  State#state  {  status  =  down  }) . 

Use  of  the  behavior  callbacks  as  library  functions  and  invoking  them  from  other  parts  of  your  pro- 
gram is  an  extremely  bad  practice.  For  example,  you  should  never  call  riak_core_node_watcher : 
init(A「gs)  from  another  module  to  retrieve  the  initial  loop  data.  Such  retrievals  should  be  done 
through  a  synchronous  call  to  the  server.  Calls  to  behavior  callback  functions  should  originate  only 
from  the  behavior  library  modules  as  a  result  of  an  event  occurring  in  the  system,  and  never  directly 
by  the  user. 
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15.4    Other  Worker  Behaviors 

A large  number  of  other  worker  behaviors  can  and  have  been  implemented  using  these  same  ideas. 

Finite  State  Machines 

Finite  state  machines  (FSMs),  implemented  in  the  gen_f  sm  behavior  module,  are  a  crucial  com- 
ponent when  implementing  protocol  stacks  in  telecom  systems  (the  problem  domain  Erlang  was 
originally  invented  for).  States  are  defined  as  callback  functions  named  after  the  state  that  return 
a  tuple  containing  the  next  State  and  the  updated  loop  data.  You  can  send  events  to  these  states 


standard  callback  functions  such  as  init,  terminate,  and  handle_info. 


Of  course,  finite  state  machines  are  not  telecom  specific.  In  Riak,  they  are  used  in  the  request 
handlers.  When  a  client  issues  a  request  such  as  get,  put,  or  delete,  the  process  listening  to  that 
request  will  spawn  a  process  implementing  the  corresponding  gen_f  sm  behavior.  For  instance,  the 
riak_kv_get_fsm  is  responsible  for  handling  a  get  request,  retrieving  data  and  sending  it  out  to  the 
client  process.  The  FSM  process  will  pass  through  various  states  as  it  determines  which  nodes  to 
ask  for  the  data,  as  it  sends  out  messages  to  those  nodes,  and  as  it  receives  data,  errors,  or  timeouts 
in  response. 

Event  Handlers 

Event  handlers  and  managers  are  another  behavior  implemented  in  the  gen— even  t library  module. 
The  idea  is  to  create  a  centralized  point  that  receives  events  of  a  specific  kind.  Events  can  be  sent 
synchronously  and  asynchronously  with  a  predefined  set  of  actions  being  applied  when  they  are 
received.  Possible  responses  to  events  include  logging  them  to  file,  sending  off  an  alarm  in  the  form 
of  an  SMS,  or  collecting  statistics.  Each  of  these  actions  is  defined  in  a  separate  callback  module 
with  its  own  loop  data,  preserved  between  calls.  Handlers  can  be  added,  removed,  or  updated  for 
every  specific  event  manager.  So,  in  practice,  for  every  event  manager  there  could  be  many  callback 
modules,  and  different  instances  of  these  callback  modules  could  exist  in  different  managers.  Event 
handlers  include  processes  receiving  alarms,  live  trace  data,  equipment  related  events  or  simple 
logs. 

One  of  the  uses  for  the  gen_event  behavior  in  Riak  is  for  managing  subscriptions  to  "ring  events", 
i.e.,  changes  to  the  membership  or  partition  assignment  of  a  Riak  cluster.  Processes  on  a  Riak 
node  can  register  a  function  in  an  instance  of  riak_core_ring_events，  which  implements  the 
gen 一 event  behavior.  Whenever  the  central  process  managing  the  ring  for  that  node  changes  the 
membership  record  for  the  overall  cluster,  it  fires  off  an  event  that  causes  each  of  those  callback 
modules  to  call  the  registered  function.  In  this  fashion,  it  is  easy  for  various  parts  of  Riak  to  respond 
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to  changes  in  one  of  Riak's  most  central  data  structures  without  having  to  add  complexity  to  the 
central  management  of  that  structure. 

Most  common  concurrency  and  communication  patterns  are  handled  with  the  three  primary  be- 
haviors we've  just  discussed:  gen_server,  gen_fsm,  and  gen_event.  However,  in  large  systems, 
some  application- specific  patterns  emerge  over  time  that  warrant  the  creation  of  new  behaviors. 
Riak  includes  one  such  behavior,  riak_core_vnode,  which  formalizes  how  virtual  nodes  are  im- 
plemented. Virtual  nodes  are  the  primary  storage  abstraction  in  Riak,  exposing  a  uniform  interface 
for  key-value  storage  to  the  request-driving  FSMs.  The  interface  for  callback  modules  is  specified 
using  the  behavior_info/1  function,  as  follows: 

behavior_info(callbacks) -〉 
[{init，1}， 
■[handle— command ，  3}, 
{handoff .starting, 2}, 
■[handoft— cancelled , 1 } , 
{handoff_f inished, 2}, 
{handle_handof f_command, 3}, 
{handle_handoff_data,2}, 
{encode_handof f_item, 2}, 
{is_empty , 1 }, 
{terminate, 2}, 
{delete, 1}]; 

The  above  example  shows  the  behavior_info/1  function  from  riak_core_vnode.  The  list  of 
{CallbackFunction  ，  Arity}  tuples  defines  the  contract  that  callback  modules  must  follow.  Con- 
crete virtual  node  implementations  must  export  these  functions,  or  the  compiler  will  emit  a  warn- 
ing. Implementing  your  own  OTP  behaviors  is  relatively  straightforward.  Alongside  defining  your 
callback  functions,  using  the  p「oc_lib  and  sys  modules,  you  need  to  start  them  with  particular 
functions,  handle  system  messages  and  monitor  the  parent  in  case  it  terminates. 

15.5  Supervisors 

The  supervisor  behavior's  task  is  to  monitor  its  children  and,  based  on  some  preconfigured  rules, 
take  action  when  they  terminate.  Children  consist  of  both  supervisors  and  worker  processes.  This 
allows  the  Riak  codebase  to  focus  on  the  correct  case,  which  enables  the  supervisor  to  handle  soft- 
ware bugs,  corrupt  data  or  system  errors  in  a  consistent  way  across  the  whole  system.  In  the  Er- 
lang  world,  this  non-defensive  programming  approach  is  often  referred  to  the  "let  it  crash"  strategy. 
The  children  that  make  up  the  supervision  tree  can  include  both  supervisors  and  worker  processes. 
Worker  processes  are  OTP  behaviors  including  the  gen_f  sm，  gen_server，  and  gen_event.  The 
Riak  team,  not  having  to  handle  borderline  error  cases,  get  to  work  with  a  smaller  code  base.  This 
code  base,  because  of  its  use  of  behaviors,  is  smaller  to  start  off  with,  as  it  only  deals  with  specific 
code.  Riak  has  a  top-level  supervisor  like  most  Erlang  applications,  and  also  has  sub -supervisors 
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for  groups  of  processes  with  related  responsibilities.  Examples  include  Riak's  virtual  nodes,  TCP 
socket  listeners,  and  query-response  managers. 

Supervisor  Callback  Functions 

To  demonstrate  how  the  supervisor  behavior  is  implemented,  we  will  use  the  「iak— core_sup .  e「l 
module.  The  Riak  core  supervisor  is  the  top  level  supervisor  of  the  Riak  core  application.  It  starts 
a  set  of  static  workers  and  supervisors,  together  with  a  dynamic  number  of  workers  handling  the 
HTTP  and  HTTPS  bindings  of  the  node's  RESTful  API  defined  in  application  specific  configu- 
ration files.  In  a  similar  way  to  gen_se「ve「s，  all  supervisor  callback  modules  must  include  the 
- behavior(superviso「)  .  directive.  They  are  started  using  the  start  or  start_link  functions 
which  take  the  optional  ServerName,  the  CallBackModule,  and  an  Argument  which  is  passed  to 
the  init/1  callback  function. 

Looking  at  the  first  few  lines  of  code  in  the  riak— core_sup.  erl module,  alongside  the  behavior 
directive  and  a  macro  we  will  describe  later,  we  notice  the  start_link/3  function: 

-module (riak_core_sup) . 
-behavior (supervisor) . 
%%  API 

-export ([start_l ink/0]) . 
%%  Supervisor  callbacks 
-export([init/1 ]) . 

-define(CHILD(I,  Type) ,  {I,  {I,  start— link,  []},  permanent,  5000，  Type,  [I]}), 
start— linkO - > 

supervisor :start_link({local, ？ MODULE},  ？ MODULE, []) . 

Starting  a  supervisor  will  result  in  a  new  process  being  spawned,  and  the  init/1  callback  function 
being  called  in  the  callback  module  riak_core_sup.  erl.  The  ServerName  is  a  tuple  of  the  format 
{local , Name}  or  {global , Name},  where  Name  is  the  supervisor's  registered  name.  In  our  ex- 
ample, both  the  registered  name  and  the  callback  module  are  the  atom  「iak_co「e_sup，  originating 
form  the  ？ MODULE  macro.  We  pass  the  empty  list  as  an  argument  to  init/1,  treating  it  as  a  null 
value.  The  init  function  is  the  only  supervisor  callback  function.  It  has  to  return  a  tuple  with 
format: 

{ok,    {SupervisorSpecif ication,  ChildSpecif icationList}} 

where  SupervisorSpecif ication  is  a  3 -tuple  {RestartStrategy ，  AllowedRestarts, 
MaxSeconds}  containing  information  on  how  to  handle  process  crashes  and  restarts.  Restart- 
Strategy  is  one  of  three  configuration  parameters  determining  how  the  behavior's  siblings  are 
affected  upon  abnormal  termination: 

•  one_f  or_one:  other  processes  in  the  supervision  tree  are  not  affected. 
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•  rest_for_one:  processes  started  after  the  terminating  process  are  terminated  and  restarted. 

•  one— for— all:  all  processes  are  terminated  and  restarted. 

AllowedRestarts  states  how  many  times  any  of  the  supervisor  children  may  terminate  in  MaxSeconds 
before  the  supervisor  terminates  itself  (and  its  children).  When  ones  terminates,  it  sends  an  EXIT 
signal  to  its  supervisor  which,  based  on  its  restart  strategy,  handles  the  termination  accordingly.  The 
supervisor  terminating  after  reaching  the  maximum  allowed  restarts  ensures  that  cyclic  restarts  and 
other  issues  that  cannot  be  resolved  at  this  level  are  escalated.  Chances  are  that  the  issue  is  in  a 
process  located  in  a  different  sub -tree,  allowing  the  supervisor  receiving  the  escalation  to  terminate 
the  affected  sub-tree  and  restart  it. 

Examining  the  last  line  of  the  init/1  callback  function  in  the  「iak_core_sup.erl  module, 
we  notice  that  this  particular  supervisor  has  a  one-for-one  strategy,  meaning  that  the  processes  are 
independent  of  each  other.  The  supervisor  will  allow  a  maximum  of  ten  restarts  before  restarting 
itself. 

ChildSpecif  icationList  specifies  which  children  the  supervisor  has  to  start  and  monitor,  to- 
gether with  information  on  how  to  terminate  and  restart  them.  It  consists  of  a list  of  tuples  of  the 
following  format: 

{Id,  {Module,  Function,  Arguments},  Restart,  Shutdown,  Type,  ModuleList} 

Id  is  a  unique  identifier  for  that  particular  supervisor.  Module,  Function,  and  Arguments  is  an 
exported  function  which  results  in  the  behavior  start_link  function  being  called,  returning  the 
tuple  of  the  format  {ok,  Pid}.  The  Restart  strategy  dictates  what  happens  depending  on  the 
termination  type  of  the  process,  which  can  be: 

•  transient  processes,  which  are  never  restarted; 

•  temporary  processes,  are  restarted  only  if  they  terminate  abnormally;  and 

•  permanent  processes,  which  are  always  restarted,  regardless  of  the  termination  being  normal 
or  abnormal. 

Shutdown  is  a  value  in  milliseconds  referring  to  the  time  the  behavior  is  allowed  to  execute  in  the 
"terminate  function  when  terminating  as  the  result  of  a  restart  or  shutdown.  The  atom  infinity 
can  also  be  used,  but  for  behaviors  other  than  supervisors,  it  is  highly  discouraged.  Type  is  either 
the  atom  worker,  referring  to  the  generic  servers,  event  handlers  and  finite  state  machines,  or  the 
atom  supervisor.  Together  with  ModuleList,  a list  of  modules  implementing  the  behavior,  they 
are  used  to  control  and  suspend  processes  during  the  runtime  software  upgrade  procedures.  Only 


in  a  supervision  tree. 

With  this  knowledge  at  hand,  we  should  now  be  able  to  formulate  a  restart  strategy  defining  inter- 
process dependencies,  fault  tolerance  thresholds  and  escalation  procedures  based  on  a  common 
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architecture.  We  should  also  be  able  to  understand  what  is  going  on  in  the  init/1  example  of  the 
riak_core_sup .  erl module.  First  of  all,  study  the  CHILD  macro.  It  creates  the  child  specification 
for  one  child,  using  the  callback  module  name  as  Id,  making  it  permanent  and  giving  it  a  shut  down 
time  of  5  seconds.  Different  child  types  can  be  workers  or  supervisors.  Have  a look  at  the  example, 
and  see  what  you  can  make  out  of  it: 

-define(CHILD(I,  Type) ,  {I,  {I,  start— link,  []},  permanent,  5000，  Type,  [I]}). 


init([]) - > 
RiakWebs 


case  lists: flatten (riak_core_web: bindings (http) ， 

riak_core_web: bindings(https))  of 

[] -〉 

%%  check  for  old  settings,  in  case  app.conf ig 
%%  was  not  updated 
riak_core_web:old_binding() ； 
Binding - > 
Binding 

end, 


Children  = 

[？ CHILD(riak_core_vnode_sup,  supervisor) ， 

？ CHILD(riak_core_handoff_manager,  worker) ， 

？ CHILD(riak— core— handoff— listener ，  worker) ， 

？ CHILD (riak— core— ring— events,  worker) ， 

？ CHILD(riak_core_ring_manager,  worker) ， 

？ CHILD(riak_core_node_watcher_events,  worker) ， 

？ CHILD(riak_core_node_watcher,  worker) , 

？ CHILD(riak_core_gossip,  worker)  | 

RiakWebs 
], 

{ok,  "one— for— one ， 10， 10},  Children}}. 

Most  of  the  Children  started  by  this  supervisor  are  statically  defined  workers  (or  in  the  case  of 
the  vnode_sup,  a  supervisor).  The  exception  is  the  RiakWebs  portion,  which  is  dynamically  defined 
depending  on  the  HTTP  portion  of  Riak's  configuration  file. 

With  the  exception  of  library  applications,  every  OTP  application,  including  those  in  Riak,  will 
have  their  own  supervision  tree.  In  Riak,  various  top-level  applications  are  running  in  the  Erlang 
node,  such  as  「iak_co「e  for  distributed  systems  algorithms,  riak_kv  for  key/value  storage  seman- 
tics, webmachine  for  HTTP,  and  more.  We  have  shown  the  expanded  tree  under  riak_core  to 
demonstrate  the  multi-level  supervision  going  on.  One  of  the  many  benefits  of  this  structure  is  that 
a  given  subsystem  can  be  crashed  (due  to  bug,  environmental  problem,  or  intentional  action)  and 
only  that  subtree  will  in  a  first  instance  be  terminated. 

practice  we  have  seen  this  work  well  for  Riak.  A  user  might  figure  out  how  to  crash  a  virtual 
node,  but  it  will  just  be  restarted  by  「iak_core_vnode_sup.  If  they  manage  to  crash  that,  the 
riak_co「e  supervisor  will  restart  it,  propagating  the  termination  to  the  top-level  supervisor.  This 
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failure  isolation  and  recovery  mechanism  allows  Riak  (and  Erlang)  developers  to  straightforwardly 
build  resilient  systems. 


The  value  of  the  supervisory  model  was  shown  when  one  large  industrial  user  created  a  very 


This  environment  created  random  huge  bursts  of  both  traffic  and  failure  conditions.  They  were 
confused  when  Riak  simply  wouldn't  stop  running,  even  under  the  worst  such  arrangement.  Under 
the  covers,  of  course,  they  were  able  to  make  individual  processes  or  subsystems  crash  in  multiple 
ways ― but  the  supervisors  would  clean  up  and  restart  things  to  put  the  whole  system  back  into 
working  order  every  time. 


Applications 

The  application  behavior  we  previously  introduced  is  used  to  package  Erlang  modules  and 
resources  into  reusable  components.  In  OTP,  there  are  two  kinds  of  applications.  The  most  common 
form,  called  normal  applications,  will  start  a  supervision  tree  and  all  of  the  relevant  static  workers. 
Library  applications  such  as  the  Standard  Library,  which  come  as  part  of  the  Erlang  distribution, 
contain  library  modules  but  do  not  start  a  supervision  tree.  This  is  not  to  say  that  the  code  may  not 
contain  processes  or  supervision  trees.  It  just  means  they  are  started  as  part  of  a  supervision  tree 
belonging  to  another  application. 

An  Erlang  system  will  consist  of  a  set  of  loosely  coupled  applications.  Some  are  written  by  the 
developers,  some  are  available  as  open  source,  and  others  are  be  part  of  the  Erlang/OTP  distribution. 
The  Erlang  runtime  system  and  its  tools  treat  all  applications  equally,  regardless  of  whether  they  are 
part  of  the  Erlang  distribution  or  not. 

15.6    Replication  and  Communication  in  Riak 

Riak  was  designed  for  extreme  reliability  and  availability  at  a  massive  scale,  and  was  inspired  by 
Amazon's  Dynamo  storage  system  [DHJ+07].  Dynamo  and  Riak's  architectures  combine  aspects  of 
both  Distributed  Hash  Tables  (DHTs)  and  traditional  databases.  Two  key  techniques  that  both  Riak 
and  Dynamo  use  are  consistent  hashing  for  replica  placement  and  a  gossip  protocol  for  sharing 
common  state. 

Consistent  hashing  requires  that  all  nodes  in  the  system  know  about  each  other,  and  know  what 
partitions  each  node  owns.  This  assignment  data  could  be  maintained  in  a  centrally  managed  con- 
figuration file,  but  in  large  configurations,  this  becomes  extremely  difficult.  Another  alternative  is 
to  use  a  central  configuration  server,  but  this  introduces  a  single  point  of  failure  in  the  system.  In- 
stead, Riak  uses  a  gossip  protocol  to  propagate  cluster  membership  and  partition  ownership  data 
throughout  the  system. 
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Gossip  protocols,  also  called  epidemic  protocols,  work  exactly  as  they  sound.  When  a  node  in  the 
system  wishes  to  change  a  piece  of  shared  data,  it  makes  the  change  to  its  local  copy  of  the  data  and 
gossips  the  updated  data  to  a  random  peer.  Upon  receiving  an  update,  a  node  merges  the  received 
changes  with  its  local  state  and  gossips  again  to  another  random  peer. 

When  a  Riak  cluster  is  started,  all  nodes  must  be  configured  with  the  same  partition  count.  The 
consistent  hashing  ring  is  then  divided  by  the  partition  count  and  each  interval  is  stored  locally  as 
a  {HashRange ,  Owner}  pair.  The  first  node  in  a  cluster  simply  claims  all  the  partitions.  When  a 
new  node  joins  the  cluster,  it  contacts  an  existing  node  for  its  list  of  {HashRange,  Owner}  pairs. 
It  then  claims  (partition  count)/(number  of  nodes)  pairs,  updating  its  local  state  to  reflect  its  new 
ownership.  The  updated  ownership  information  is  then  gossiped  to  a  peer.  This  updated  state  then 
spread  throughout  the  entire  cluster  using  the  above  algorithm. 

By  using  a  gossip  protocol,  Riak  avoids  introducing  a  single  point  of  failure  in  the  form  of  a 
centralized  configuration  server,  relieving  system  operators  from  having  to  maintain  critical  cluster 
configuration  data.  Any  node  can  then  use  the  gossiped  partition  assignment  data  in  the  system 
to  route  requests.  When  used  together,  the  gossip  protocol  and  consistent  hashing  enable  Riak 
to  function  as  a  truly  decentralized  system,  which  has  important  consequences  for  deploying  and 
operating  large-scale  systems. 

15.7    Conclusions  and  Lessons  Learned 

Most  programmers  believe  that  smaller  and  simpler  codebases  are  not  only  easier  to  maintain, 
they  often  have  fewer  bugs.  By  using  Erlang's  basic  distribution  primitives  for  communication  in  a 
cluster,  Riak  can  start  out  with  a  fundamentally  sound  asynchronous  messaging  layer  and  build  its 
own  protocols  without  having  to  worry  about  that  underlying  implementation.  As  Riak  grew  into 
a  mature  system,  some  aspects  of  its  networked  communication  moved  away  from  use  of  Erlang's 
built-in  distribution  (and  toward  direct  manipulation  of  TCP  sockets)  while  others  remained  a  good 
fit  for  the  included  primitives.  By  starting  out  with  Erlang's  native  message  passing  for  everything, 
the  Riak  team  was  able  to  build  out  the  whole  system  very  quickly.  These  primitives  are  clean  and 
clear  enough  that  it  was  still  easy  later  to  replace  the  few  places  where  they  turned  out  to  not  be  the 
best  fit  in  production. 

Also,  due  to  the  nature  of  Erlang  messaging  and  the  lightweight  core  of  the  Erlang  VM,  a  user  can 
just  as  easily  run 12  nodes  on 1 machine  or 12  nodes  on 12  machines.  This  makes  development  and 
testing  much  easier  when  compared  to  more  heavyweight  messaging  and  clustering  mechanisms. 
This  has  been  especially  valuable  due  to  Riak's  fundamentally  distributed  nature.  Historically,  most 
distributed  systems  are  very  difficult  to  operate  in  a  "development  mode"  on  a  single  developer's 
laptop.  As  a  result,  developers  often  end  up  testing  their  code  in  an  environment  that  is  a  subset  of 
their  full  system,  with  very  different  behavior.  Since  a  many-node  Riak  cluster  can  be  trivially  run 
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on  a  single  laptop  without  excessive  resource  consumption  or  tricky  configuration,  the  development 
process  can  more  easily  produce  code  that  is  ready  for  production  deployment. 

The  use  of  Erlang/OTP  supervisors  makes  Riak  much  more  resilient  in  the  face  of  subcomponent 
crashes.  Riak  takes  this  further;  inspired  by  such  behaviors,  a  Riak  cluster  is  also  able  to  easily 
keep  functioning  even  when  whole  nodes  crash  and  disappear  from  the  system.  This  can  lead  to 
a  sometimes-surprising  level  of  resilience.  One  example  of  this  was  when  a large  enterprise  was 
stress-testing  various  databases  and  intentionally  crashing  them  to  observe  their  edge  conditions. 
When  they  got  to  Riak,  they  became  confused.  Each  time  they  would  find  a  way  (through  OS- 
level  manipulation,  bad  IPC,  etc)  to  crash  a  subsystem  of  Riak,  they  would  see  a  very  brief  dip  in 
performance  and  then  the  system  returned  to  normal  behavior.  This  is  a  direct  result  of  a  thoughtful 
"let  it  crash"  approach.  Riak  was  cleanly  restarting  each  of  these  subsystems  on  demand,  and  the 
overall  system  simply  continued  to  function.  That  experience  shows  exactly  the  sort  of  resilience 
enabled  by  Erlang/OTP' s  approach  to  building  programs. 
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DDDDDDDDDDDDDDDDD  RubyD  Python  D  DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD 

Simon  Stewart   31 1 


16.4  □□□□□□□ 


□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  api  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDAPI 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDAPI 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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□  □□□□□□  input  D  DDDDDDDDDDDDDDDDD 

•  type 

•  typeKeys 

•  typeKeysNative 

•  keydown 

•  keypress 

•  keyup 

•  keydownNative 

•  keypressNative 

•  keyupNative 

•  attachFile 


DDDDDDDDDDDD  WebDriverD  API  D  D  D  D  D  D 

•  sendKeys 

DDDDDDDDDD  RCD  WebDriverD  DDDDDDDDDDDDDDDDDDD  Web- 
DriverD □  □□□□□□□□□□□□□□□□□□□□□□□□□□□□  RCDDDDD  API 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □  D  D  D  D  D  typeKeys  D  typeKeysNative  DDDDDDDDDDDDDDDDDDDDD 
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AWT D  Robot DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  HTMLD  DDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDlDEDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDCDDDDJava 

□□□)□□□□□□□□□□□ 

WebDriver  driver  =  new  FirefoxDriver() ； 
driver. <Q  DDDDDDDDDDD> 

DDDDDDDDDDDDDDDDDD13DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

driver.  findElement(<D  □□□□□□□□□□□>) 

DDDDDIDEDDDDDDDDDDDDDDDDDDDDDDDDDDD  "By"  D  D  D  D 
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driver. findElement (By . id("some_id")) ； 
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DDDDDDDDDDDDDDD 
D  D  D  shopD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  stockist  DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Accountant  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

public  interface  Shop  { 

void  addStock(StockItem  item,  int  quantity) ； 
Money  getSalesTotal(Date  startDate,  Date  endDate) ； 


Shop  Q  Accountant  □  □  □  Stockist  DDDDDDDDDDDDDDDDDDDDD 
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16.1 D 
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□  □□□□□□  16.2  D  D  D  D 

D  D  D  D  D  ShopD  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD  Shop  □  Accountant  □  Stockist  DDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


public  interface  HasBalance  { 

Money  getSalesTotal(Date  startDate,  Date  endDate) ； 


public  interface  Stockable  { 

void  addStock(StockItem  item,  int  quantity) ； 


public  interface  Shop  extends  HasBalance ,  Stockable  { 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□□ 
□  □□□□□□□□□□□□□□□□□□□□□□□□□□  )□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  WebDriverQ  Firefox 
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' Stockable 
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•DDDDDDDDDDDDDDDDDDDDDDD 


316    Selenium  WebDriver 


n 
U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

nnnnnnnnnnnnnnn  r\/~\i\/r  n  n  n  n  n  n 

UUUUUUUUUUUUUUU  uOM u  u  u  u  u  u 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

n  n 
U  U 

n 
U 

n  n 
U  U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

n  n  n  n  To^?ocr>»-it-*t  nnnnnnnnnn  p\oiv/f  n  n  n 
U  U  U  U  Javascript  UUUUUUUUUU  uum  U  U  U 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

n  n 
U  U 

n 
U 

n  n 
U  U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

nnnnnnnnnnnnnnn  lo^^ocr-i-it-**  n  n  n  n  n 
UUUUUUUUUUUUUUU  Javascript  U  U  U  U  U 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

n  n 
U  U 

n 
U 

n  n 

u  u 

D 

D 

n 
U 

n  n 
U  U 

nnnnnnnnnnnnnnnn 

uuuuuuuuuuuuuuuu 

n 
U 

D 

D 

n 
U 

n  n 
U  U 

nnnnnnnnnn  Caiam'nm  nnnnnnnnnn 
UUUUUUUUUU  Selenium  U  UUUUUUUUU 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

n  n 
U  U 

n 
U 

n  n 
U  U 

D 

D 

n 
U 

n  n 
U  U 

,Ti ハ n  da  。，，や o  t  "；レ*^»«  ，！ ■  nnnnnnnnnnnnn 
uoogle  u  Closure  Library  UUUUUUUUUUUUU 

n 
U 

n 
U 

n 
U 

n 
U 

n 
U 

n  n 
U  U 

n  n 
U  U 

n 
U 

n  n 
U  U 

DD 

n 
U 

n  n 
U  U 

nnnnnnnnnnnnnnnnnnnnnnnnn 

uuuuuuuuuuuuuuuuuuuuuuuuu 

n 
U 

n 
U 

n 

u 

n 
U 

n 
U 

n  n 
U  U 

n  n 
U  U 

n 
U 

D  D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

D  D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D  D 

D  D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Browser  Automation  Atoms  □ 

D  D  D  atoms  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  WebDriver 
□  □□□□□□  APID  □□□□□□ 


WebDriver 


Selenium  Core 


Atoms 


Closure  Library 


D 16.3:  Selenium  Javascript  D  □□□□□□□ 
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D  D  D  D  Java  DDDDDDDDDDDDDD  "element"  D  WebElement  □□□□□□□□ 
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□  □□□□  idD  D  D  D  IDD  D  D  D  name  □□□□□□□□□□□□□□□□□□□□ 
□□□ 狐 □□□□□□□□□□□□□□□□□□□□□□ 

/session/ :sessionId/element/: id/attribute/: name 

URLD DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  idD  name  DDDDDDDDDD  sessionid  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  (Firefox  D  □□□□□□□□□□□□)□□□  URLQ  D  D 
DDDDDDDDDDDDDDDDDD 

http://localhost : 7055/hub/session/XXX/element/some_opaque_id/attribute/row 

D  D  D  D  D  WebDriverQ  DDDDDDDDDDDDDDDDDDDDDDD  URL  Templates 

D  RFCDDDDDDDDDDDDDDDDDDDDDDDDDDD  URLQ  D  D  D  D  D  URL 

Templates  □□□□□□  URL  □□□□□□□□  (□□□□□)□□□□□□□□□□□□□□ 
URL  Templates  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDD  URL  Templates  DDDDDDDDDDDDD 
DDDDDDDDDDDDDD4DDDDDDDDDDDDDD  httpd  DDDD  GETD 

DDDDDDDDDDDDD  HTTP  DDDD  Java  Q  D  D  D  D  (Apache  HTTP  Client)  DDDD 

DDDDDDDDDDDDDDDDDDDD 

Firefox  D  D  D  D  D  D  Firefox  D  DDDDDDDDDDDDDDDDDDDDDDDDD  16.4 
DDDDDDDDDDDDDDDDDDDDDDDDDDD  HTTP □□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDD  HTTP  □  □  □  □  □  XPCOM  DDDD 
DDDDDDDDDDDDDDDDDDDD  MozillaQ  DDDDDDDDDDDD  HTTPD  □ 
DDDDDDDDDDDDDDDDD  httpd  DDDDDDDDDDDDDDD  dispatcher 
DDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  URLQ □□□□□□ 
DDDDDDDDDDDDDD 鼠 □ DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD  JSON DDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD   

4[]  □□□□□□□□□□□□□□□□□□ 
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D 16.4:  Firefox  □□□□□□□□□□□□□□ 


{ 

'name':   'getElementAttribute' , 
'sessionld' :  {  'value' :   ' XXX'  }, 
' parameters ' :  { 

'id':   ' some— opaque— key ' ， 

' name ' :   ' rows ' 

} 

} 

□  □□□□□  JSON DDDDDDDDDDDD  XPCOM □□□□□□□□□□□□□□□□ 

□  □□□□□□  CommandProcessor  DDDDDDDDDDDDDDDDDD 

var  jsonResponseString  =  JSON . stringify( json) ； 
var  callback  =  function (jsonResponseString)  { 

var  jsonResponse  =  JSON - parse (jsonResponseString) ； 

if  (jsonResponse - status  !=  ErrorCode . SUCCESS)  { 
response . setStatus (Response . INTERNAL_ERROR) ； 


response . setContentType い appli cat ion/ json ' ) ； 
response . setBody (jsonResponseString) ； 
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response. commit() ； 

}； 

〃□□□□□□□□□□□□□ 

Components . classes [ ，  @googlecode . com/webdriver /command-processor ； 1 ' ] . 
getService (Components. interfaces. nsICommandProcessor) . 
execute (jsonSt ring,  callback) ； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  JSON  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  HTTP  DDDDDDDDD 

DDDDDDDDDDDDDDDDDDDD  "匪 e"D  DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDD  「esPOndD  DDDDDD  (□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□  )□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDD  DOMQ DDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD  parameters  DDDDDDDD  (□□□□□  idD  name)  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  getAttribute 
DDDDDDDDDDDDD  16.5  DDDDDDDDDD 

FirefoxDriver. prototype. getElementAttribute  =  f unction(respond ,  parameters)  { 
var  element  =  Utils . getElementAt (parameters . id , 

respond . session . getDocument() ) ； 
var  attributeName  =  parameters . name ; 

respond. value  =  webdriver. element. getAttribute(element，  attributeName) ； 
respond. sendO  ； 

}； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  IDD  □□□□□□□□□□□□□□□□□□  FirefoxQ  DDDDDDDDDDDDD  IDD 
UUIDQ  DDD"D  DDDDDD  DDDDDDDDDD  getElementAt  D  DDDDDDDDDD 
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□  □□□□□□  send  DDDDDDDDDDDDDDDDDDD  DD  DDD 
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D  D  JSON  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  (getAttribute  D  D  D  D  D  "7"D  DDDDDDDDDDDDDDDDDDDDDDD)D 
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' value' ：  ' 7 ' ， 
'status'  ：  0， 
'sessionld' ：  'XXX' 

} 

□  □□□Java  □□□□□□□  status  □□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
"value"  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  status  □□□□□□ 
D  D  "value"  DDDDDDDDDDDDDDDD 
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Javascript  D  window  D  □  □  □  IHTMLWindow  D  □□□□□□□  document  口  COM  □  □  □  □  □  □ 

D  D  iHTMLDocument  DDDDDDDDDDD  Microsoft  DDDDDDDDDDDDDDDDD 
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Studio  C++D  D  D  D  D  DLLQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDLLDDDDDDDDDDDDDDDDDDDDDDDDDDDIEDD 
DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  C++D  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  C++D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDC#D  DDDDDDDDDDDDDDDDDDDDDDD 

IEDDDDDDDDDDDD  16.5  D  D  D  D 


D 16.5：  □□□  IE  D  D  D  D 

□  □□□□□□□□□□□□□□□□□□□□□  IED  COMQ  DDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  C++D  DDDDDDDDDDDDDDDDDDD  WebDriver  API  □  □ 
DDDDDDDD  Java  DDDDD  C++D  DDDDDDDDDD 雇 
D  COM  DDDDDDDDD  C++D  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDD  JavaQ  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□ 羅 □□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDD?DDDDDDDDDDDDDDDDDDDDDDDDC 
DDDDDDDDDDDDDDDDDDD  C#DDDD  Plnvoke  DDDDDDDDDD  Ruby  □ 
D  FFI D  D  D  D  D  Python  □  □  ctypes  □  □  □  □  Java  DDDDDDDDDDDDDDDDDDD 

JNA  (Java  Native  Architecture)  DDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  APID  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□  2Q  D  D  3D  DDDDD  DDDDDDDDDDDDDD  "D  DDDDDDDDDD  "D 

DDDDDDDD  "wd"  □  "WebDriver"  □  □  □  □  "wde"  □  WebDriver  Element  □□□□□□□ 
WebDriver.  get  Q  wdGet  D  D  D  D  WebElement .  getText  D  wdeGetText  D  DDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDD  "out" □□□□□□□□□□□□□□□□ 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


int  wdeGetAttribute(WebDriver*,  WebElement*,  const  wchar_t*,  StringWrapper**) 
DDDDDDDDDDDD  WebD「ive「  D  WebElement  D  D  D  StringWrapper  D  D  D  D  D  D  D 

DDAPIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□  "void  *"□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

JavaQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  WebDriverQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDJavaQD  getAttribute DDDDDDDDDDDDDDDD 

public  String  getAttribute (St ring  name)  { 

PointerByReference  wrapper  =  new  PointerByReference() ； 
int  result  = lib. wdeGetAttribute( 

parent . getDriverPointerO  ，  element,  new  WString(name) ，  wrapper) ； 

errors. verifyEr rorCode( result ,  "get  attribute  of") ； 

return  wrapper . getValue()  ==  null ？  null : new  StringWrapper(lib，  wrapper) . toString() ； 

} 

□  □□□□  16.6  D  DDDDDDDDDD 
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ctypes 


D 16.6：  □□□□□□□  IED  D  D  D 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ ffiD 
DDDDDDDDD  WebDriverQ  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDD  IED  COMQ  DDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□  口  "Single  Thread  Apartment"  DDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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Open  a  page  for  editing  by  pressing  the  appropriate  Edit  button.  It  will  be  copied  from  the  server  and  yc 
will  be  editing  that  copy.  Modified  pages  may  be  published  (which  updates  the  copy  on  the  server)  and 
editing  closed  by  pressing  the  appropriate  Publish  button. 


Pages  You  Can  Edit  On  Stte:  Site  setup  by  Demonstration  Setup  (demosite) 
Your  author  name  Is:  demoauthor 

@  Edit  Buttons   OView  On  Web  Buttons   rJ  Delete  and  Abandon  Edit  Buttons 


し Edi り 

(Edit  )  (Publish  ) 


I  [Not  PtMlshed] 


Currentty  behtg 


[Not  Published] 


[Not  Published] 


WikiCalc  Open  for  editing 

Demonstration      Not  modified 
Page 

bar  Open  for  editing 

Last  modified: 
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wikicalc.pl 


Sites 


. /wkcdata/sites/X  | 
./wkcdata/sites/Y  I 
./wkcdata/sites/Z 


Pages  of  Z 


Foo 


Bar 


Baz 


Cells  of  Baz 
Al: 100         Bl: =Foo!Al 


A2:  =A1*2 


B2:  =Bar!A2  £ 

Cross-page  references 
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Client 


ni iooi- 

200 

: User  changes  Al  to  300... 


Al: 
A2: 


100 
=A1*2 


POST  I 


300| 


A 

300 

圔 

600| 

200  OK 


0"?> 


...A2  updates  automatically 


< ？ xml version 
<root>< ！ [CDATA[ 
Al:v:300:300: right: 1 
A2:f :600:Al*2:right: 
] ]></root> 


Server 


ajaxsetcell=host : page : Al : 300 


□ 19.3:  WikiCalc  D  □  □  □ 


WikiCalc 1.0  D  □□□□□□□□□(□  19.2)  D  D  D  D  D  D  (D 19.3)  D  D  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□ VPDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD  WikiCalc □□□□□□□□□□□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  <table>D  DDDDDDDDDDDDDDDDDDDDD  ajaxsetcell D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  "Loading..."  D  D  DDDDDDDDDDDDDDDDDDD  19.4  D  DDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD 


A 

BCD 

1 

lLoading... 

國 

3 

Sample 
financial 
calculation  in 
a  table  with 
borders 

Year 

2006 

2007 

Sales 

Loading... 

170.5 

5 

Cost 

124.0 

136.4 

6 

Profit 

31.0 

34.1 

□ 19.4:  □□□□□□□□□□  □ 
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□  □□□□□□  10,000  D  <td>DOMQ  DDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD 

D 

D 

D 

D 

D 

DDDDDDDDDDD  WikiCalc  □□□□□□□ 

DDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

2006  □  □  □  Dan  Bricklin  □  Socialtext  □  □  □  □  □ 

SocialCalc  □  □  □ 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

□  Q  WikiCalc  Q  JavaScript  DDDDDDDDDDD 

D  D  D  D  D  Perl D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDD 

•DDDDDDDDDDDDDD 

•DDDDDDDDDDDDDDDDDD 

•DDDDDDDDDDDDD  undo  □  redo  DDDDDDDDDD 

•  JavaScript  □  CSS  DDDDDDDDDDDDDDDDDDDDDDDDD 
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- JavaScript  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDD  SocialtextQ  D  2009  □  □  SocialCalc 1.0 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  SocialCalc 
DDDDDDDDDDDDDDDDDDD 


19.2  SocialCalc 


D 19.5:  SocialCalc  □□□□□□□□□ 
D 19.5  D  D 19.6  □□□□□□  SocialCalc  □□□□□□□□□□□□□□□□□□□□□ 

WMCak  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  HTTP 
GETQ DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD  JavaScript DDDDDDDDDDDD 

JavaScript  □□□□□□□□□□□□□  MVC  (ModeWiew/Controller)  □□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDD 

Sheet  U  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  CellU  U 
□  □□□(□□□□□□□■□□□□□□□□□□□□□□□□□□□□□□□DO 
DDDDDDDDDDDDDD 
CeWDDDDDDDDDDDDDDDDDDDDDDDDDDD  19.1 D  D  D  D 
RenderContext  DDDDDDDDDDDDDD  DOM  DDDDDDDDDDDDDDDDD 
□□□□□□□ 

TableControlU  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  RenderContext 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDD 

SpreadSheetControl  □□□□□□□□  UI  □□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDD 


Audrey  Tang  385 


SocialCalc 

Class  Diagram 


SpreadsheetControl 

(editable  view) 


EditorScheduleSheetCommands 


has-a 


TableControl 
(vert.+horiz.) 


CellHandles 


has-a 


TableEditor 


SpreadsheetViewer 
(read-only  view) 


z  一  has-a 


！  has-a 

ふ 

Client-side  JavaScript 
Server-side  code 


口 19.6:  SocialCalc  □  □  □  □  □ 


SpreadSheetViewer  □□□□□□□□□□□□□  UI  □□□□□□□□□□□□□□□□□ 

DDDDDDDDD 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□/ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  SocialCalc.  *D  DDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDD  ScheduleSheetCommands DDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□(□□□□□□□□□□□□□□□  19.2  □  □  □  ) 口 
SocialCalc  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□  □□□□□□□□□  SocialCalc.  SheetCommandlnfo.CmdExtensionCallbacks  □  □  □  □  □ 
D  D  D  D  D  D  D  startcmdextension  DDDDDDDDDDDDDDDD 
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datatype 

datavalue 

1 Q84 

color 

レ， ーハ し 
black 

bgcolor 

white 

font 

italic  bold  12pt  Ubuntu 

comment 

Ichi - Kyu - Hachi - Yon 

D 19.1： 

D  D  D  D  D 

D  D  D 

set 

sheet  defaultcolor 

blue 

erase 

A2 

set 

A  width 100 

cut 

A3 

set 

A1 value  n  42 

paste 

A4 

set 

A2  text  t  Hello 

copy 

A5 

set 

A3  formula  A1*2 

sort 

A1 :B9  A  up  B  down 

set 

A4  empty 

name 

define  Foo  A1 : A5 

set 

A5  bgcolor  green 

name 

desc     Foo  Used  in  formulas 

merge 

A1 :B2 

name 

delete  Foo 

unmerge 

A1 

startcmdextension  UserDef ined  args 

D 19.2:  SocialCalc  □  □  □  □  □ 


i9.3  nnnnnnnnn 


D 

D 

D 

D 

D  D 

D 

D 

□  □□□□□  SocialCalc  □□□□□□□□□  DOM  □  □ 

D  D  D  D 

D  D  D 

D  D 

D 

D 

D 

DD 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D 

D  D  D 

D  D 

D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D  D 

D 

D 

□  □□□□□  TableEditor  D  D  D  D  D  D  D  busy  D  D  D  D 

trueQ  D 

D  DD 

D  D 

D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDD  deferredCommands  D  D  D  D 

D  D  D  D 

D  D  D 

D  D 

D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDD 

19.7  D  D 

D  D  D 

D  D 

D 

D 

D 

D  D 

D 

D 

D  D  Sheet  D  D  D  D  D  D  D  statusCallback  DDDDDDDDDD 

D  D  D 

D  D 

D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDD 

ExecuteCommand:  □  □  □  □  cmdstart  DDDDDDDDDDDDDDDDDDD  cmdend  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDD  RecalcU  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Render  □  □  □  □ 

DDDDDDDDDDDDDDDDDD  (copy  □□□□□□)□  PositionCalculations  D 

DDDDDDDD 
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SocialCalc 

Command  Run-loop 

Sheet 


TableEditor 


D 19.7:  SocialCalc  □□□□□□□□□□ 


Recalc  fDDDDDDJ:DDDD  calcstart  DDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D 100ms  D  D  D  calcorder  DDDDDDDDDDDDD  calccheckdone  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD  calcfinished  D  D  D  D 
DDDDDDDDDDDD  Render  DDDDDDDD 

Render  fDDDDDD^DDDD  schedrender  D  D  D  D  <table>D  DDDDDDDDDDD 
DDDDDDDD  renderdone  DDDDDDDDDDDDDDDD  PositionCalculations 

DDDDDDDD 
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PositionCalculations:  UUUU  schedposcalc  DDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  TableEditorQ  DDDDDDDDDDDDDDDDDDDDDD  doneposcalc 
D  D  D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  sheet.  CreateAuditstringQ  DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDlDDDDDDDDDD 

Executesheetcommand  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

口  □□□□□□□  Al □□□□□□  "Foo"  DDDDDDDDD  set  A1 text  Ba「  □  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDsetAi  text  Foo  D  D  D  D  D 
undo  D  D  DDDDDDDDDDDDD  UndoQ  DDDDDDD  DDDDDDDDDDDD  Al 
口 □□□□□□□□□□□□□□ 


19.4  D  D  D  D  D 

D  D  D  D  D  TableEditor  DDDDDDDDDDDDDDDD  RenderContext  DDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  TableControl □  □ 
口 □□□□□□□□□□□□□ 


D 19.8:  TableControl  □□□□□□□□□□□□□□□□□□□□ 

RenderContext  DDDDDDDDDDDDDDD  WikiCalc  DDDDDDDDDDDDDD 
□  □□□□□  <td>D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  D  D  <table>  DDDDDDDDDDD  <td>D  DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD  <td>D  innerHTML  DDDDDDDDDDDDDDDDDDDDD 
<tr>D  <td>  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
口 □□□□□□□□□ 

RenderContext  DDDDDDDDDDDDDDDDDDD  Sheet  DDDDDDDDDDD 
口 □□□□□□□□□□□□□□□□□□□□□□□ 
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TableEditor 
RenderContext 


TableControl 


Taiulecontrol 

•  H I as 


TableEditor  D  D  CellHandles  DDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□□  (ECell) DDDDDDDDD  fill/move/slide DDDDDDDDDDDDDDD 
DDDDDDDDDDDD  19.9  D  D  D  D 


D 19.9：  DDDDDDDDD  (ECell) 


D 

D 

D 

D 

D 

D 

DDDDDDDDD  InputBox  D  InputEcho  D  D 

D 

DDDDDDDDDDD 

D  D 

D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDD 

D 

D  D  D  ECell D  D  D  D  D 

D  D 

D 

D 

D 

D 

D 

(D 19.10  D  D  D  )D 

Above :   InputBox.  Below:  InputEcho 


B 

c 

Above:  InputBox.  Below:  InputEcho 一 

D 19.10：  DDDDDDDDDDDDDDDDDD 

D  D  D  D  SocialCalc  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □  D  D  D  D  Sheet.  ParseSheetSaveQ  DDDDDDDDDDDDDDDDDDDDD  Sheet 
DDDDDDDDDDDD  Sheet.  CreateSheetSave  D  D  D  D  D  D  Sheet  D  DDDDDDDD 

DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD  URL  DDDDDDDDDDDDDDD 

recalcQ  DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Sheet.  ParseSheetSave 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 

19.5  □□□□□□□□ 

DDDDDDDDDDDDD  MIME  multipart/mixed  D  D  D  DD  D  D  text/plain;  cha「set=UTF  -  8 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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- meta  □□□□□□□□□□□□□□□□□□□□ 

•  sheet  □□□□□□□□□□□□□□□□□□□□□(□□□□□□□□□□□□□□ 
□  )□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDD 

edit  D  D  D  D  D  D  TableEditor  DDDDDDDDDDD  ECell D  D  D  D 
DDDDDDDDDDDDDDDDDDDDD 

audit  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D 

D 19.11  DDDDDDDDDDDDDDDDDDDDDDDDDA1DDD  1874  DDDD 
ECell D  DDDA2QDDD  2"2*43D  D  DDDDDDDD  A3  D  D  D  D  sum(Foo)  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDDDDDD  Foo  D  D  D  D  D  A1:A2Q  D 


A 

1 

"Foo" 

172j 

2 

=2^2*43 

3 

2046 

=SUM(Foo) ) 

D 19.11：  DDDDDDDDDDDDDDDDD 


DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

socialcalc : version : 1 .0 
MIME - Version: 1.0 

Content-Type :  multipart/mixed;  boundary=SocialCalcSpreadsheetControlSave 
-- SocialCalcSpreadsheetControlSave 
Content-type :  text/plain ;  charset=UTF-8 

#  SocialCalc  Spreadsheet  Control  Save 
version : 1 . 0 
part: sheet 
part :edit 
part : audit 

-- SocialCalcSpreadsheetControlSave 
Content-type :  text/plain ;  charset=UTF-8 

version : 1 . 5 

cell:A1 :v:1874 

cell:A2:vtf :n:172:2A2*43 

cell : A3 : vtf : n : 2046 ; SUM(Foo) : f : 1 

sheet : c : 1 : r: 3 

font:1 : normal  bold  *  * 

name: FOO: :A1\cA2 

-- SocialCalcSpreadsheetControlSave 
Content-type:  text/plain;  charset=UTF - 8 
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version: 1 . 0 
rowpane: 0 : 1 : 1 4 
colpane: 0: 1:16 
ecell:A1 

-- SocialCalcSpreadsheetControlSave 
Content-type :  text/plain ;  charset=UTF - 8 

set  A1 value  n 1 874 

set  A2  formula  2A2*43 

name  define  Foo  A1 : A2 

set 八 3  formula  SUM(Foo) 

-- SocialCalcSpreadsheetControlSave -- 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  Dmpal □  Sheetnode  DDDDDDDDDDDDDDDD 
Excel D  D  (-xls)D  OpenDocument  □  □  (.ods)D  DDDDDDDDDDDDDDDDDDD 
D  D  D  D 

□  □□□□□  SocialCalc  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

SocialCalc  DDDDDDDDDDDDDDDD 


19.6  □□□□□□□□□□ 

DDDDDDDDDD  SocialCalc  DDDDDDDDDDDDDDDD  Wiki  □□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDD  (D 19.12)D 


'{image:  http://www.socialtext.com/images/logo.png} 


A  1 

4 

•  unordered  list 

1. ordered  list 

Hyperlink  with  label 

O  Socialtext 

D 19.12：  DDDDDDDDDDDDDDDDDDDDDDD 

D  D  D  D  D  SocialCalc  □□□□□□□□□□□□ 1.0  DDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  Socialtext  D  DDDDDDDDDDD  WikiQ  DDDDDDDDDD 
DDDDDDDDDDD  SocialCalc  DDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDD  text-wiki  D  textvalueformat  DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
textvalueformat  DDDDDDDDDDDDDDDDDDDDDDDDDD 


□  □  □  □ 

SocialCalc  D  D  D  D  D  D  D  datatype  D  valuetype  DDDDDDDDDDDDDDDDDD 
DDDDDDDDDD  text/numeric  DDDDDDDD  datatype="f  DDDDDDDDDD 
DDDDDDDDDDDDDDD 

D  D  D  D  Render  D  DDDDDDDDDDDDD  sheet  DDDDDDDDDDDDDD  HTML 

□  □DDDDDDDDDDDDDDD  valuetype  DDDDDDDDDDDD  tQ  D  D  D  D  D 
DDDDDDDD  textvalueformat  DDDDDDDDDDDDDDDnDDDDDDDDD 

□  □  D  D  D  D  nontextvalueformat  DDDDDDDD 

□  □  D  D  D  D  D  textvalueformat  D  D  D  D  nontextvalueformat  DDDDDDDDDDD 

DDDDDDDDDDDDDDD  valuetype  D  DDDDDDDDDDD  19.13  D  D  D  D  D  D  D 


valuetype 


numeric  - 

text   

error 
blank  cell 


datatype 

V 

numeric 

text 

formula 

constant 

valuetype 


n 
n% 
n$ 
nd 
nt 
ndt 
nl 


nontextvalueformat 

General 

Plain  numbers 

#,##0.0% 

[$]#,##0.00 

$20.46 

d-mmm-yyyy 

Date 

[h] : mm: ss 

Time 

で 

DateTime 

logical 

True/ False 

User-defined 

valuetype 

textvalueformat 

text-plain 

Plain  text 

th 

text-html 

HTML 

tw 

text-wiki 

Wiki  text 

tr 

text-wiki 

Rich  text 

tl 

text-link 

Link  to  URL 

text-image 

URL  of  Image 

User-defined 

□ 19.13：  D  D 

text-wiki  DDDDDDDDDDDDDD  SocialCalc.  format— text_for_display  D  D  D  D 


Audrey  Tang  393 


if  (SocialCalc . Callbacks . expand_wiki  &&  /Atext-wiki/ . testOalueformat)) 
II  do  general  wiki  markup 
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[int32 

|int32 

Map: 
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Array: 


Structure: 
(uint32  ) 
(uint32  ] 
( string  ) 
fuint32  j 
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I  strmq  j  ―  A 
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connection[CONNECTION— INTERFACE— CONTACTS].  GetContactAUributes( 

[ 

1 , 

3  ]，  # 

contact  handles 

[ "ofdT. Connection . Interface. Aliasing" ， 
"ofdT. Connection . Interface. Avatars" ， 
"of dT. Connection . Interface. ContactGroups" ， 
"ofdT. Connection . Interface. Location" 

]， 

False  #  don't  hold  a  reference  to  these  contacts 


DDDDDDDDDDDDDDDD 

{ 1 : {  'ofdT. Connection . Interface. Aliasing/alias' :   ' Harvey  Cat' , 
'ofdT. Connect ion. Interface. Avatars/ token' :  hex  string, 
'ofdT. Connection. Interface. Location/location ， : location, 
' ofdT. Connect ion. Interface. ContactGroups/groups' :  [  'Squid  House' ] 
'ofdT. Connection/contact-id ' :  'harvey@nom.cat' 

2:  {  'ofdT. Connection . Interface. Aliasing/alias' :   ' Escher  Cat'， 
'ofdT. Connection. Interface. Avatars/ token' :  hex  string, 
'ofdT. Connection . Interface. Location/location ， : location, 
'ofdT. Connection . Interface. ContactGroups/groups' ：  口， 
' ofdT . Connection/contact-id ' :  ' escher@tuxedo . cat ' 

3:  {  'ofdT. Connection. Interface. Aliasing/alias' :  'Cami  Cat', 
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<prop> 

<CategoryIDName>Ships</CategoryIDName> 
<rank  value="0"/> 
<name>Colonise</name> 

<displayName>Can  Colonise  Planets</displayName> 
<description>Can  the  ship  colonise  planets</description> 
<tpclDisplayFunction> 

(lambda  (design  bits)  (let  ((n  (apply  +  bits)))  (cons  n  (if  (=  n 1 ) "Yes"  "No")) ) ) 
</tpclDisplayFunction> 
<tpclRequirementsFunction> 

(lambda  (design)  (cons  #t  "")) 
</tpclRequirementsFunction> 
</prop> 
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public  class  SimpleGraph  extends  AbstractGraph 

public  Node 口  getNodePrototypes() 

return  new  Node[] 
{ 

new  CircleNode(Color. BLACK) , 
new  CircleNode(Color. WHITE) 

}； 

} 

public  Edge 口  getEdgePrototypes () 

return  new  Edge 口 
{ 

new  LineEdge() 

} 
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public  class  CircleNode  extends  AbstractNode 

public  CircleNode(Color  aColor) 

size  =  DEFAULT— SIZE; 
x  =  0; 
y  =  0; 

color  =  aColor; 


public  void  draw(Graphics2D  g2) 

Ellipse2D  circle  =  new  Ellipse2D . Double (x ,  y，  size,  size) ； 

Color  oldColor  =  g2 . getColor() ； 

g2.setColor(color) ； 

g2.fill(circle); 

g2 . setColor(oldColor) ； 

g2.draw(circle) ； 

public  boolean  contains(Point2D  p) 

Ellipse2D  circle  =  new  Ellipse2D. Double (x,  y，  size,  size) ； 
return  circle. contains(p); 


public  Point2D  getConnectionPoint(Point2D  other) 

double  centerX  =  x  +  size  I  2; 

double  centerY  =  y  +  size  I  2 ； 

double  dx  =  other. getX()  -  centerX; 

double  dy  =  other. getY()  -  centerY; 

double  distance  =  Math.sqrt(dx  *  dx  +  dy  *  dy) ； 

if  (distance  ==  0)  return  other; 

else  return  new  Point2D.Double( 

centerX  +  dx  *  (size  IT)/  distance, 
centerY  +  dy  *  (size  IT)/  distance) ； 
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private  double  x,  y，  size,  color; 

private  static  final int  DEFAULT_SIZE  =  20; 

public  class  LineEdge  extends  AbstractEdge 

public  void  draw(Graphics2D  g2) 

{  g2.draw(getConnectionPoints()) ；  } 

public  boolean  contains(Point2D  aPoint) 

final  double  MAX— DIST  =  2; 

return  getConnectionPoints() . ptSegDist(aPoint)  <  MAX_DIST; 
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D  D 

D 

D 

D  D  D  D 

DDDDDDDDDD 

D 

D 

D  D  D  D 

DDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D  D  D  D 

DDDDDDDDDD 

D 

D 

D  D  D  D 

DDDDDXMIDDDDDDDDDD 

D  D 

D 

D 

D  D  D  D 

DDDDDDDDDD 

D 

D 

D  D  D  D 

□  □□□□□  [PGL+05]  口 

D 

D 

D 

Java  Q  口 

DDDDDDDDDD 

D 

D 

D  D  D  D 

DDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D  D  D  D 

DDDDDDDDDD 

D 

D 

D  D  D  D 

DDDDDDDDDDDDDDDDD 

D  D 

D 

D 

D  D  D  D 

□  □□□□□□  JavaBeans 

D  D  D  D 

DDDDDDDDDDD  XML  □  □  □ 

2http: //jung.sourceforge. net 

3http: //www. omg.org/technology/documents/formal/xmi . htm 
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File  Edit 


D  22.5:  □□□□□□  JavaBeans  Color  Editor  □□□□□□□□□ 

DDDDDDDDDDDDDDDDDD  4D  Java  □□□□□□  (Violet  □  □  □  □  □  UML  □ ) 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

<?xml  version="1 . 0"  encoding="UTF-8"?> 
<java  version="1 . 0"  class="java. beans. XMLDecoder"> 
く object  class="com. horstmann . violet . ClassDiagramGraph"> 
<void  method="addNode"> 

class="com. horstmann . violet . ClassNode"> 
.</void> 


<object  id="ClassNodeO" 
<void  property="name">. 
</object> 

<object  class=" java . awt . 

<double>200 . 0</double> 

<double>60 . 0</double> 
</object> 
</void> 

<void  method="addNode"> 
<object  id="ClassNode1 " 
<void  property="name">. 
</object> 

<object  class=" java - awt . 
<double>200 . 0</double> 
<double>21 0 . 0</double> 

</object> 

4http: //jcp.org/en/jsr/detail?id=57 


geom.Point2D$Double"? 


class? com. horstmann . violet . ClassNode" 
. .</void> 

geom.Point2D$Double"> 
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</void> 

ぐ void  method^" connect "> 
く object  class="com. horstmann. violet .ClassRelationshipEdge"> 
く void  property="endArrowHead"> 

く object  class="com. horstmann. violet .ArrowHead"  f ield="TRIANGLE"/> 
</void> 
</object> 

<object  idref="ClassNodeO"/> 
<object  idref="ClassNode1 "/> 
</void> 
</object> 
</java> 


XMLDeCOde「D 
□□□□□□□□□□□) 口 

ClassDiagramGraph  objl = new  ClassDiagramGraph() ； 
ClassNode  ClassNodeO  =  new  ClassNode() ； 
ClassNodeO . setName( . . . ) ； 

objl .addNode(ClassNodeO,  new  Point2D.Double(200,  60)); 
ClassNode  ClassNode 1 = new  ClassNodeO  ； 
ClassNodel . setName (- . . ) ； 

objl .addNode(ClassNode1 , new  Point2D.Double(200,  60)) ; 
ClassRelationShipEdge  obj2  =  new  ClassRelationShipEdge() ； 
0bj2.setEndArrowHeacKArrowHead. TRIANGLE) ； 
objl . connect(obj2,  ClassNodeO,  ClassNodel ) ； 
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D 

D  D  D  D 

D  D 
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DDDDDDDDDDDDDDD 

D 

DDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDD 
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□  □□□□□□  JavaQ  D  D 

D 

D 

D 

D 

D  D  D  D 

D  D 

D 

D 

D 

D  D  D  D  D  Point2DQ  Line2DD  D 

D 

Rectangle2DD  D  D  D  D  D 

D 

D 

D 

D 

D  D  D  D 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDD 

D 

□  □  D  D  D  D  D  addNode  □ 

D 

D 

D 

D 

connect 

D  D 

D 

D 

D 

DDDDDDDDDDDDDDD 

D 

DDDDDDDDDDDD 

D 

D 

D 

D 

D  D  D  D 

D  D  D 

encoder. setPersistenceDelegate (Graph. class,  new  DefaultPersistenceDelegate() 

protected  void  initialize (Class<?>  type,  Object  oldlnstance, 
Object  newlnstance,  Encoder  out) 

super. initialize (type,  oldlnstance,  newlnstance 
AbstractGraph  g  =  (AbstractGraph)  oldlnstance; 
for  (Node  n  :  g.getNodes()) 

out . writeStatement (new  Statement (oldlnstance ， 


out); 

addNode" ,  new  Object [] 
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n.getLocation() 
}))； 

for  (Edge  e  :  g.getEdges()) 

out .writeStatement(new  Statement (oldlnstance ,  "connect" ,  new  Object 口 

e,  e.getStart() ,  e.getEnd() 
})); 

})； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□□□□□□□ 

encoder. writeObject (graph) ； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

Graph  graph  =  (Graph)  decoder. readObject() ； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDD  Violet  D  DDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDD- 

D XML DDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D  D  D 

22.5    Java  Web  Start 

Java  Web  Start  □□□□□□□□□□□ 

口 

口 

口 

Web  □□□□□□□□□□□□□□□□□ 

JNLP  DDDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

D  D  JavaD  DDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDD 

DDDDDDDDDDDDDDDDDD 

D 

D 

D 

DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDJavaDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
D  DD 

Java  Web  Start  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDD  Web  Start  □□□□□□□□□□ 

D  FileOpenService  D  FileSaveService  DDDDDDDDDDDDDDDDDDDDDDD 


D  D 

DDDDDDDDDDDDDDDD  Web  Start  □□□□□□□□□□ 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

Web  Start  API  □□□□□□□□□□□□□ 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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D 

D 
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D 

D 

D  D 

D  D 

DDDDDDDDDDD  Java  preferences  API  □  □  □  □  □  Web  Start  □ 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

Web  Start  preferences  service  □□□□□□□□□□□□□□□□□□ 

D 

D 

D 

D 

D 

D 

D  D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDD 

Violet  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D 

D 

D 

D 

D 

D 

D  D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

FileService  service  =  FileService. getlnstance(initialDirectory) ； 

//  web  starth  DDDDDDDDDDDDDDDDD 
FileService. Open  open  =  fileService. open (defaultDi rectory,  defaultName , 

extensionFilter) ； 
InputStream  in  =  open.getInputStream() ； 
String  title  =  open.getName() ； 

FileService. Open  Q  DDDDDDDDDDDDDDDDDDDDDD  JFileChooser  D  D  D 


D  D  D 

D 

D 

D 

D 

JNLPD  FileOpenService  D  D  D  D 

D  D 

D 

D 

D 

D 

D  D  D  JNLP  API  DDDDDDDDDDDDDDDDDDDDDDD  APIQ 

D  D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

D  D  D  Web  Start  D  DDDDDDDDDDDDDDDDDDDDDDDDDD 

D  D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDDD  JNLPQ  □□□□□□ 

D  D  D 

D 

D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDDD 

22.6    Java  2D 

Violet  D  Java2D  D  D  DDDDDDDDDDDDDDDDDDDDDDDDDD  Java  API  D 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  getshape  □□□□□□ 
D  D  Java.  awt.  shape  DDDDDDDDDDDDDDDD  Java2D  DDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDD  GeneralPath  DDDDDDDDDDDDDDDDDDD 
DDDDDDDDDD(DDDDDDDDDDDDD)DDDDDDDDDDDDD 

Java2DAPlD  DDDDDDDDDDDDDDDDDDDDDDDDDDD  AbstractNode.draw 
DDDDDDDDDDDDDDDDDDD 
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Shape  shape  =  getShape() ； 

if  (shape  ==  null)  return ； 

g2 . translate(SHADOW_GAP ，  SHADOW— GAP) ； 

g2 . setColor (SHADOW— COLOR) ； 

g2.fill(shape); 

g2. translate (-SHADOW_GAP,  - SHADOW— GAP) ； 
g2 . setColor (BACKGROUND— COLOR) ； 
g2.fill(shape); 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD 

D  D  D  D  D  Violet  D  DDDDDDDDDDDDDDDDD  javax.imageio  D  D  D  D  D  D  D 
DDDDDDDDDDDDDDDDDDD  GIFD  PNGDDD  JPEGD  DDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□  Java  2D  □□□□□□□□□□□□□ 

□  □□□□□□  PostScript  DDDDDDDDDDDDD  Java2D  D  D  D  D  D  PostScript  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  ps2eps  □□□□□□ 
D  Adobe  Illustrator  D  D  D  D  Inkscape  D  DDDDDDDDDDDDDDDDDDDDDDDD 
D  D  D  comp  D  Swing  DDDDDDDDDDDDD  paintcomponent  DDDDDDDDDDD 
D  D  D 

DocFlavor  flavor  =  DocFlavor. SERVICE—FORMATTED. PRINTABLE; 
String  mimeType  =  "application/postscript" ； 
StreamPrintServiceFactory[]  factories; 

StreamPrintServiceFactory . lookupStreamPrintServiceFactories (flavor,  mimeType) ； 
FileOutputStream  out  =  new  FileOutputStream(f ileName) ； 
PrintService  service  =  factories[0] .getPrintService(out) ； 
SimpleDoc  doc  =  new  SimpleDoc(new  Printable()  { 

public  int  print(Graphics  g,  PageFormat  pf ,  int  page)  { 
if  (page  >= 1) return  Printable . NO— SUCH— PAGE j 
else  { 

double  sf1 = pf .getImageableWidth()  /  (comp.getWidth()  + 1) ; 
double  sf2  =  pf .getImageableHeight()  /  (comp.getHeight()  + 1 ) ； 
double  s  =  Math.min(sf1 , sf 2) ； 
Graphics2D  g2  =  (Graphics2D)  g; 

g2.translate((pf .getWidth()  -  pf .getImageableWidth())  /  2， 

(pf .getHeight()  -  pf .getImageableHeight())  I  2); 
g2.scale(s,  s) ； 

comp.paint(g) ； 

return  Printable. PAGE_EXISTS; 

} 

} 

},  flavor,  null) ； 

DocPrintJob  job  =  service. createPrint Job () ； 

PrintRequestAttributeSet  attributes  =  new  HashPrintRequestAttributeSet() ； 
job. print (doc ，  attributes) ； 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


22.7    Swing  D  □□□□□□□□□□□□□□□□□□ 

DDDDDGUIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□  Java 
APIDDDDDDDDDDDDDDDDD  JSR  2965  □  Swing  DDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Swing  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Violet  □□□□□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDD  Eclipse □  NetBeans □  □  □  □  □ 
□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□□□□□□□□□□ 

JSR  296  □□□□□□□□□  □  GUTS6  □□□□□□□□□)□□□□□□  Violet  □  □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□ 

Violet  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

file . save . text=Save 

file . save . mnemonic=S 

file - save . accelerator=ctrl S 

file. save. icon=/icons/1 6x16/save. png 
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Violet  D  DDDDDDDDDDDDDDDDDDDDDDDDDD 
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DDDDDDDDDD 

5 ht tp ：// jcp.org/en/ jsr/detail?id=296 
6http://kenai . com/projects/guts 
7http: //horstmann.com/gridworld 
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DDDDDDDMDIDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  (SDI) □  □  □  □  □ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□□□□□□□□□□□□□□□  SDI  □□□□□□□□□□□  («□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

Violet  DDDDDDDDDD  MDI  □□□□□□  Java  API  □□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD  Alexandre  □□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

DD  Java  API  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Alexandre  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD  Swing □□□□□□□□□□□□□□□□ 
DDDDDDDDDDDD 


22.8  Undo/Redo 

D  D  D  D  undo/redo  D  DDDDDDDDDDDDDDDDD  Swing  undo  D  D  D  D  D  ([TopOO], 
Chapter  9)  DDDDDDDDDDD  UndoManager  D  UndoableEdit  DDDDDDDDDDDD 
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DDDDDDDDDDD  undo □□□□□□□□□□□□□□□ 
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D 

D 

D 

D 

D  D 

D 

D 

D  D 

D 

D 

DDDDDDDDDDDDDDDDDDDDDDD  (□□□□□ 
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DDDDDDDDDDD  undo □□□□□□□□□□□□□□□□  Violet D 
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•DDDDDDDDDDDDDDDD 
•DDDDDDDDDDDDDDDDD 

•DDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDD  undo  □□□□□□□□□□□□□□□□□□□□□□□□  undo 
DDDDDDDDDDDDDDDDDDDDDDDDDDD  undo  DDDDDDDDDDD 
DDDDDDDDDDDDDDDD 
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File   Edit   View  Help 


D  22.6：  Undo  DDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDD  Graph  □□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 
DDDDDDDDDD  22.6 DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 

public  boolean  addEdgeAtPoints(Edge  e，  Point2D  p1 , Point2D  p2) 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
Edge D  Node DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDD  undo  □□□□□□□□□ 

□  □□□□□□□□□□□□□□□□□□□□□□□□□□(□□□□□□□□□)□□□□ 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDD 

Swing  undo  D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDD  UndoableEditEvent  D  D  D  UndoManager  DDDDDDDDDDD  Violet  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

□  □□□□□□ 

public  interface  GraphModif icationListener 
void  nodeAdded (Graph  g，  Node  n) ； 
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void  nodeRemoved (Graph  g,  Node  n) ； 
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\caption{ Visualizing  a  binary  star  system  simulation.  This  is  an  image 

that  was  generated  by  embedding  a  workflow  directly  in  the  text. } 
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vtkXMLPolyDataWriter  *writer2  =  vtkXMLPolyDataWriter: :New() ； 


Berk  Geveci  and  Will  Schroeder  501 


writer2->SetInputConnection(deci->GetOuputPort()) ； 
writer2->SetFileName("outputFile2. vtp") ； 
writer2 - >WriteO  ； 

DDDDDDDDDD  writer->WriteD  DDDDDDDDDDDDDDDDDDD  []w「ite「2- 〉w「ite〇 
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writer2->SetInputConnection(deci->Get0uputPort()) ; 
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writer2->Write() ； 
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writer->SetInputConnection(deci->GetOuputPort()) ； 
writer->SetNumberOf Pieces (2) ； 
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writer->Write() ； 
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vtkOBJReader  *reader  =  vtkOBJReader : : New() ； 
reader->SetFileName("exampleFile.obj") ； 


vtkTriangleFilter 大 tri  =  vtkTriangleFilter : :New(); 
tri->SetInputConnection(reader->GetOutputPort()) ； 

vtkQuadricDecimation  *deci  =  vtkQuadricDecimation : : New() ； 
deci->SetInputConnection(tri->GetOutputPort()) ; 
deci->SetTargetReduction(  0. 75  ) ； 

vtkPolyDataMapper 大 mapper  =  vtkPolyDataMapper : : New() ； 
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mapper->SetInputConnection(deci->GetOutputPort()) ； 

vtkActor  factor  =  vtkActor : : New() ； 
actor->SetMapper (mapper) ； 

vtkRenderer  ^Tenderer  =  vtkRenderer : : New() ； 
renderer->AddActor (actor) ； 

vtkRenderWindow  *「enWin  =  vtkRenderWindow: :New() ； 
renWin->AddRenderer( Tenderer) ； 

vtkRenderWindowInteractor  ^interactor  =  vtkRenderWindowInteractor : : NewO ; 
interactor - >SetRende「Window(renWirO  ； 

renWin->Render() ； 
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D  D  D  ProgressEvent  DDDDDDDDDDDD  EndEvent  DDDDDDDDDDDDDD 
D  vtkcommand  D  D  D  D  Execute  DDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDD 

class  vtkProgressCommand  :  public  vtkCommand 
public: 

static  vtkProgressCommand  *New()  {  return  new  vtkProgressCommand;  } 
virtual  void  Execute (vtkObject 大 caller,  unsigned  long,  void  *callData) 
{ 

double  progress  =  *(static_cast<double*>(callData)) ； 
std: : cout  «  "Progress  at  "  «  progress<<  std: :endl ； 


vtkCommand*  pobserver  =  vtkProgressCommand: :New() ； 

vtkDecimatePro 大 deci  =  vtkDecimatePro: : New() ； 
deci->SetInputConnection(  byu->GetOutputPort() ) ； 
deci->SetTargetReduction(  0. 75  ) ； 

deci->AddObserver(  vtkCommand: : ProgressEvent,  pobserver  ) ； 
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vtkLW2Callback  *myCallback  =  vtkLW2Callback: :New() ； 
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myCallback->Actor  =  streamline;  //  DDDDDDDDDDDDDDDDDDDDDDDDDD 
□  □□□□□ 

vtkLineWidget2  ^lineWidget  =  vtkLineWidget2 : :New() ； 
lineWidget->SetInteractor(iren) ； 
lineWidget->SetRepresentation(rep) ； 

lineWidget->AddObserver(vtkCommand: : Interact ionEvent , myCallback) ； 
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[unit— type] 

id=Elvish  Fighter 

name=  _  "Elvish  Fighter" 
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race-elf 

image=" units/elves - wood/fighter . png" 

profile="portraits/elves/fighter. png" 

hitpoints=33 

movement_type=woodland 

movement=5 

experience=40 

level=1 

alignment=neutral 

advances— to=Elvish  Captain , Elvish  Hero 

cost=14 

usage=f ighter 

{LESS_NIMBLE_ELF} 

[attack] 

name=sword 

description^." sword" 
icon=attacks/sword-elven . png 
type=blade 
range=melee 
damage=5 
number=4 
[/attack] 
[/unit— type] 
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D  D  {less_nimble_elf}D  DDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 


#define  LESS— NIMBLE— ELF 

[defense] 

forest=40 

[/defense] 
#enddef 
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Wesnoth  DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDD  (wesnothd)  □  Wesnoth  □□□□□□□□□□□□□□□□□□□ 

DDDDDDDDDDDDDDDDDDDD  Wesnoth  D  DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDD  Wesnoth  □□□□□□□ 
DDDDDDDDDDDDDDDDDDD WMLQ DDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDD  WML  DDDDDDDDDD  Wesnoth  DDDDDDDDDDDDD 
DDDDDDDDDDDDDD  TCP/IP □  □  □  □ 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 
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